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Abstract 
 
The Impact of the Role of an Instructional Technology Facilitator on Teacher Efficacy in 
Classroom Technology Integration in Two Rural Public Schools in Northwestern North 
Carolina.  Adams, Karri Campbell, 2015: Dissertation, Gardner-Webb University, Role 
of Instructional Technology Facilitator/Technology Integration/Barriers to Technology 
Integration/Teacher Efficacy/International Society for Technology in Education 
[ISTE]/Substitution, Augmentation, Modification, Redefinition [SAMR] 
 
The purpose of this study was to contribute to a limited body of research on the impact of 
the role of the school-level instructional technology facilitator on teacher technology 
efficacy.  This mixed-methods study involved the administration of a survey instrument 
designed to measure teacher technology efficacy, the Computer Technology Integration 
(CTI) survey developed by Wang, Ertmer, and Newby (2004) as well as an ITF survey 
measuring the direct impact of the role of the school-level instructional technology 
facilitator on those efficacy levels.  Interviews were conducted by proxy interviewers to 
further clarify the ways that the instructional technology facilitator impacted teacher 
technology efficacy at two schools in rural, northwestern North Carolina.  The Review of 
the Literature for this study explored theoretical frameworks in self-efficacy and 
technology integration.  Four constructs were examined during the treatment period of 
this case study: Skills, Strategies, Standards, and Other Abilities.  Those constructs were 
used to code qualitative interview data for further evidence regarding the role of the 
instructional technology facilitator’s impact on teacher technology efficacy at the study 
sites. 
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Chapter 1: Introduction  
Statement of the Problem  
A 2009 report by the Metiri Group entitled Technology in Schools: What the 
Research Says was commissioned by Cisco (2009) Systems to highlight major studies in 
the field of instructional technology since 2006.  The report stated that “school leaders 
must think strategically about which technologies, tools, and programs will have the 
greatest impact on preparing students for the 21st Century” (Lemke, Coughlin, & 
Reifsneider, 2009, p. 4), yet “the real potential of technology for improving learning 
remains largely untapped in today’s schools” (Lemke et al., 2009, p. 5).  Ertmer and 
Ottenbreit-Leftwich (2010) found that recent studies indicate that “we have not yet 
achieved high levels of effective technology use, either in the United States or 
internationally (Kozma, 2003; Mueller, Wood, Willoughby, Ross, & Specht, 2008; 
Smeets, 2005; Tondeur, van Braak, & Valcke, 2007).  This is problematic for our 
students, as technological competencies are necessary for them to compete in the 
workforce of the future (Warlick, 2012, p. x).   
In a dissertation study of the impact of technology professional development on 
technology integration and student engagement, Booth (2008) cited the National Center 
for Educational Statistics (NCES) Report on Teachers which found that “only about half 
of the teachers with computers available in their classrooms use them for instructional 
purposes” (p. 3) and that the technology available was primarily used for administrative 
tasks (e.g., planning).  Additional studies resulted in similar findings as summarized by 
Ertmer and Ottenbreit-Leftwich (2010): “If and when technology is used, it typically is 
not used to support the kinds of instruction (e.g., student-centered) believed to be most 
powerful for facilitating student learning” (p. 255).  It could be concluded that a historical 
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tendency to focus on the hardware amidst technological innovations has resulted in an ill-
preparedness of teachers in the process of integrating those technologies into instruction 
(Booth, 2008; Earle, 2002).  Earle (2002) stated that “we cannot assume that, just because 
adequate resources have been obtained, integration would naturally follow” (p. 7).  
Research exists to suggest probable causation for this lack of integration.  Farah (2012) 
cited that the lack of resources, time, and training and teacher self-efficacy along with 
certain philosophical beliefs about technology are likely culprits for its infrequent 
integration into instructional activities (Kellenberger & Hendricks, 2003; Littrell, 
Zagumny, & Zagumny, 2005; Teo, 2009; Wang, Ertmer, & Newby, 2004).  Various 
studies that investigate the greatest challenges presented to today’s teachers identify 
integrating technology into teaching as a prominent issue (Cennamo, Ross, & Ertmer, 
2010; Clausen, 2007; Roblyer & Doering, 2010; Wang et al., 2004, as cited by Moore-
Hayes, 2011, p. 1).   
Abbit (2011) posited that a lack of knowledge in how and why to implement 
technology in education is part of the problem.  Abbit stated that “the ever-changing 
nature of technology has made the knowledge base for technology a moving target in 
terms of its relationship with teachers’ ability to successfully integrate technology into 
classroom practices” (p. 1).  Abbit’s work regards Technology, Pedagogy, and Content 
Knowledge (TPACK) as a means for bridging the gap between knowing about the 
technology available and integrating it into meaningful instructional opportunities.  To 
successfully integrate technology into education, teachers need to understand the 
connection between the knowledge of technological practices and their own efficacy in 
using them (Abbit, 2011).  Research shows that as teachers begin to know and understand 
what constitutes best practices in technology integration, they gain a higher level of 
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confidence in their own abilities to carry out those practices.  As a result of this 
phenomenon, teachers become more likely to integrate instructional technologies 
effectively in their own classrooms (Abbit, 2011; Albion, 1999, 2002; Bandura, 1997; 
Bull, 2009; Kellenberger, 1996; Marcinkiewicz, 1994; Wang et al., 2004). 
The Research Problem 
Cakir (2012) stated that “in order to integrate technology into the school 
curriculum, it is necessary to identify student needs, existing resources, technology-
related educational needs and technology design” (p. 273).  The integration of technology 
in education poses meaningful implications for student learning.  Using technology-
integrated instructional strategies has the potential to have a “widespread, positive effect 
on students as various technologies offer relevant and engaging opportunities for 
meaningful learning experiences” (Shell et al., 2005, as cited by Farah, 2012, p. 3).  Most 
teachers have an awareness of the technologies that are made available to them through 
their school and district resources; however, many are still hesitant to embrace the 
benefits that frequent and effective application of technology has to offer.  This culture of 
hesitancy not only poses as a barrier to the benefits of technology integration, but it also 
represents a trend in education in which teachers are failing to capitalize on the gains 
made possible by the effective use of technology in instruction (Farah, 2012).   
Kopcha (2012) completed a case study of teachers’ perceptions of barriers to 
technology integration which revealed five factors that inhibit teachers from utilizing 
technology effectively in their classrooms.  Table 1 summarizes those findings. 
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Table 1  
Kopcha’s (2012) Barriers to Integrating Technology into Instruction 
Barrier 
 
Instructional Implications Supporting Research 
 
1. Access 
 
.  
 
 
 
 
 
 
Teachers feel they lack access to technology 
even when it is available because it does not 
work properly. 
 
Teachers feel they lack access to technology 
because it is not useful to teaching (Norris, 
Sullivan, Poirot, & Soloway, 2003). 
 
Clark (2006); Hope (1997); Lan 
(2000); Leggit and Persichitte 
(1998); Lim and Khine (2006); 
Lumley and Bailey (1993); Norris et 
al. (2003); Zhao, Pugh, Sheldon, & 
Byers (2002) 
2. Vision 
 
 
 
 
 
 
3. Beliefs 
 
 
 
 
 
 
 
 
 
4. Time 
 
 
 
 
 
 
Teachers without administrators who have a 
strong vision for technology integration are less 
likely to persist in the integration of 
instructional technologies when they encounter 
setbacks. 
 
 
Teacher beliefs about the usefulness and 
difficulty of technology integration influence 
the frequency in which they practice 
technology integration. 
 
Teacher beliefs may have implications on 
“teacher resistance, passivity, school cultures, 
and traditions of teaching” (Earle, 2002, pp.5-
13). 
 
Teacher reports indicate that integrating 
technology into instruction takes larger 
amounts of time than traditional instructional 
practices due to an increase in management of 
student misbehavior when using technology. 
 
Teachers have reported that learning to plan 
and implement technology instructionally takes 
a large amount of time. 
 
“Time for personal exploration, online access, 
and skill development” is viewed as scarce or 
unavailable for many teachers (Earle, 2002, 
pp.5-13). 
 
Cafolla and Knee (1995); Cohen 
(1987); Cuban (1986); Ertmer 
(1999); Hays (2007); Hope (1997); 
Lumley and Bailey (1993); Park and 
Ertmer (2008); Sugar and Kester 
(2007) 
 
Beacham (1994); Cafolla and Knee 
(1995); Cohen (1987); Cuban 
(1986); Ertmer (1999); Hope 
(1997); Inan and Lowther (2010); 
Lumley and Bailey (1993); 
Ottenbreit-Leftwich, Glazewski, 
Newby, and Ertmer (2010); 
Vannatta and Fordham (2004) 
 
 
Al-Senaidi, Lin, and Poirot (2009); 
Bauer and Kenton (2005); Clark 
(2006); Duffield (1997); Hope 
(1997); Lan (2000); Leggett and 
Persicheitte (1998); Lim and Khine 
(2006); Sheingold and Hadley 
(1990); Wachira and Keengwe 
(2010) 
5. Professional 
Development 
Inadequate professional development is a 
barrier to technology integration when it fails 
to provide teachers with authentic experience 
for planning and implementing instructional 
technologies.  The professional development 
becomes meaningful when teachers are able to 
apply it directly within their instruction. 
 
Bradshaw (2002); Cafolla and Knee 
(1995); Hinson, LaPrairie, and 
Heroman (2006); Hope (1997); 
Mouza (2009); Shelton and Jones 
(1996); Wells (2007) 
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Kopcha (2012) indicated that there is a “clear connection between the degree to 
which teachers experience these barriers and their decision to use technology for 
instruction” (p. 110); and that professional development, administrative support, and 
teacher beliefs impact teacher technology efficacy and the frequency with which they 
integrate technology into instructional classroom experiences.  Farah (2012) correlated 
the lack of integration of instructional technologies to lack of teacher self-efficacy when 
using them.  Additionally, Farah drew a similar conclusion to that of Kopcha when 
stating that “educators who feel uncomfortable using technology are unlikely to 
incorporate it because of the fear associated with using something with which they have 
limited experience” (p. 3).  This inability to accept and cope with emerging technologies, 
termed Technostress, often prohibits teachers from applying appropriate instructional 
technologies in ways that are conducive to learning (Brod, 1984; Huwe, 2005).  As 
aforementioned research indicates, variables known to affect teachers’ likelihood to 
integrate technology instructionally have been identified (Farah, 2012); and while teacher 
technology efficacy is one of those variables, “studies indicating how that efficacy is 
constructed have not been conducted” (Farah, 2012, p. 3).  
Purpose of the Study  
Educators often fail to see the function of instructional technology due to a 
preoccupation with its aesthetic appeal (McLeod, Lehmann, & Sessums, 2012, p. 185).  
Teachers are more likely to instruct students on how to use available technologies 
without instilling an understanding of what those tools afford and an appreciation of what 
we gain and lose from using them (McLeod et al., 2012, p. 185).  This research study 
took into consideration the findings of Gimbert and Cristol (2004), as cited by Booth 
(2008): 
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1. Teaching with technology requires an adequate support system including 
collegial sharing opportunities. 
2. As new skills are learned and barriers are approached, teachers need time, 
space, and professional development opportunities to meet their needs. 
3. Collaborative teaching is an authentic form of professional development that 
results in meaningful pedagogical shifts in the application of instructional 
technologies. 
Booth’s (2008) research focused on the impact of a professional development 
program on teacher efficacy relating to technology integration and student engagement.  
Findings from this particular study support that the treatment group of teachers receiving 
professional development showed a higher level of efficacy after participating in 
professional development.   
Cakir (2012) argued that it is critical for teachers to prepare students for finding 
and making use of new information.  Cakir also opined that “encouraging learning and 
securing the development of a rich learning environment in order to present opportunities 
for teachers and students to obtain new and correct information” (p. 247) is of paramount 
importance.  Professional instructional technology facilitators (ITFs) are trained to be 
open to communication for the sake of active participation with teachers as they navigate 
these new problem-solving processes with technology (Cakir, 2012).  This openness to 
communication and problem solving is a crucial characteristic as “many instructional and 
educational technologists make integrating technology effectively into the classroom 
sound so easy” (McLeod et al., 2012, p. 183).  In reality, the use of these technologies 
throughout the instructional day is quite challenging and often takes participants, 
including teachers, out of their comfort zones (McLeod et al., 2012, p. 185).   Therefore, 
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the purpose of this study was to examine how the role of a school-level ITF impacts the 
technology efficacy of teachers as they integrate instructional technologies into classroom 
practices. 
Research Question   
What is the impact of the school-level ITF on teacher technology efficacy during 
the integration of instructional technologies at the sites chosen for this research 
study? 
Background 
 This study was conducted in a rural, northwest region school system in North 
Carolina.  This district is comprised of 13 elementary schools, four middle schools, four 
high schools, and an early college high school.  Every elementary, middle, and traditional 
high school in the district is outfitted with an interactive whiteboard or television and 
teacher laptop.  According to the North Carolina School Report Card for this district, 
there was a ratio of 1:1 digital devices per student in the district in the 2012-2013 school 
year and a ratio of 1:1 internet accessible digital devices per student.  One hundred 
percent of the classrooms within the district have internet access (Education First, 2013).  
The district-wide technology planning committee is representative of various 
stakeholders including central office personnel, technology support staff, classroom 
teachers, and community members. 
The participating district employs a total of 11 ITFs.  Each ITF serves two schools 
within the district; and while there are a total of 22 schools in this district (Education 
First, 2013), this study focused on two specific schools—one middle and one elementary. 
These two schools were chosen because both schools began the 2014-2015 school 
year with a different ITF from the one assigned to them in previous years.  Also, the 
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school sites for this study were chosen due to access to the researcher.   
Definition of Terms 
Accessibility.  Lewthwaite (2011) termed “accessibility” to “describe the degree 
to which a service or product gives learners the ability to access functionality, services, or 
materials” (p. 85).  Lewthwaite also cited Seale (2006) in stating that “accessibility 
implies two essential aspects: (1) access by any technology, and (2) access in any 
environment or location” (p. 28). 
Distributed leadership.  Sharing leadership and decision-making roles among 
school staff members, therefore alleviating some of the authoritativeness of the 
administrator’s status. 
Instructional technology.  Instructional technology for this study is defined in 
reference to Seels and Richey (1994, p. 9), as cited by Earle (2002) as “the theory and 
practice of design, development, utilization, management, and evaluation processes for 
learning with technology” (p. 7).  
Instructional technology facilitator [ITF].  North Carolina Public Schools 
(2013) defined ITFs as individuals who offer significant insight into schools’ 
instructional technology programs by providing tools, resources, and content that 
promote critical thinking, problem solving, and information and communications literacy 
while also making content engaging, relevant, and meaningful to students and sharing in 
the leadership and core mission of the school. 
International Society for Technology in Education [ISTE] Standards.  
Standards established by ISTE to promote the enrichment of professional technology 
practice, provide positive models for technology implementation, and to promote 
excellence and support instructional transformation throughout educational organizations 
 9 
 
(ISTE, 2008, 2009). 
Mobile learning devices.  Tablets, laptops, cell phones, and other portable 
learning devices that allow users to access learning materials. 
Pedagogy.  Pedagogy refers to “the strategies or styles of instruction used by 
teachers in the classroom” (Booth, 2008, p. 9). 
Professional development.  Professional development includes the instruction, 
mentoring, and support provided to teachers by an ITF (Booth, 2008). 
Teacher efficacy.  Bandura (1993) defined teacher efficacy as “teachers’ beliefs 
in their personal efficacy to motivate and promote learning” (p. 117).   This study looks at 
teachers’ beliefs in their capacities to motivate and promote learning that integrates 
technology (Wang et al., 2004, p. 231). 
Technology integration.  The intentional design and delivery of appropriately 
selected technology in instructional practices. 
Technology leadership.  Creating, engaging, facilitating, and exhibiting a 
passion for the school community in a shared vision for instructional technology practices 
and expectations. 
Technological Pedagogical Content Knowledge [TPACK] Framework.  
Mishra and Koehler (2008) defined the TPACK framework as a construct that 
encompasses understanding of the representative concepts of using technologies; 
pedagogical techniques that apply technologies in constructive ways to reach 
content in differentiated ways according to students’ learning needs; knowledge 
of what makes concepts difficult or easy to learn and how technology can help 
redress conceptual challenges; knowledge of students’ prior content-related 
understanding and epistemological assumptions; and knowledge of how 
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technologies can be used to build on existing understanding to develop new 
epistemologies or strengthen old ones.  (p. 3) 
Title I school.  Schools that receive federally allotted funds due to high numbers 
or high percentages of low-income families to help ensure the success of all children 
regardless of their socioeconomic status (U.S. Department of Education, 2014).  
Substitution, Augmentation, Modification, Redefinition [SAMR] Model.  A 
practical model of technology integration that guides the introduction of technology into 
instruction beginning with the basic levels of substitution and augmentation 
(enhancement) and move upward into the modification and redefinition (transformation) 
levels (Puentedura, 2009). 
Universal design.  According to the Universal Design for Learning (UDL) 
Guidelines, Universal Design means a scientifically valid framework for guiding 
educational practice that  
1.  provides flexibility in the ways information is presented, in the ways students 
respond or demonstrate knowledge and skills, and in the ways students are 
engaged; and 
2. reduces barriers in instruction, provides appropriate accommodations, 
supports, and challenges, and maintains high achievement expectations for all 
students, including students with disabilities and students who are limited 
English proficient (CAST, 2011). 
Vision.  A statement of clear expectation regarding the mission and desired 
outcomes in relation to school agendas. 
Summary 
 Chapter 1 is an introduction to the study of the role of ITFs at two schools in a 
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rural district of northwestern North Carolina and the impact of that role on teacher 
efficacy in the creation and delivery of technology-integrated instructional activities.  
Bandura (1993) stated that “teachers’ beliefs in their personal efficacy to motivate and 
promote learning affect the types of learning environments they create and the level of 
academic progress their students achieve” (p. 117).  A paradigm shift is critical if 
educators expect to see the potentially powerful implications of the effective use of 
technology in instruction (Earle, 2002).  “All can agree that the core challenge is to 
expand the use of technology to support teaching and learning opportunities” (McLeod et 
al., 2012, p. 184). 
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Chapter 2:  Literature Review 
Overview 
 Lawless and Pellegrino (2007) stated that “technology is not one thing but many 
things that can be woven into the instructional environment by a teacher to assist the 
teaching and learning process” (p. 578), yet instructional technology integration faces 
many challenges due to barriers that “restrain, resist, and discourage the change efforts of 
teacher practices regarding technology” (Earle, 2002, p. 8).  During a study by Liu 
(2013), teachers were given opportunities to willingly reflect upon and share with each 
other their experiences with technology.  This study revealed that teacher input during 
this activity lacked depth and that some teachers felt anxiety about opening up to their 
colleagues (Liu, 2013, p. 52).  Liu found that in classrooms where teachers focus on their 
traditional instruction, they experience discomfort with sharing and reflecting with other 
teachers regarding teaching practices, including instructional technology practices (Liu, 
2013, p. 52).  Discussing those practices with colleagues and administrators can provide 
the capacity for teacher growth when using instructional technologies (Garet, Porter, 
Desimone, Birman, & Yoon, 2001).   
Professional development can contribute to this kind of “collective participation” 
and help create a school culture that fosters and sustains a “common understanding of 
instructional goals, methods, problems, and solutions” (Garet et al., 2001, p. 922).  Ball 
(1996) and Garet et al. (2001) found that collective participation in a similar activity, 
such as best instructional practices when using technology, can “provide a forum for 
debate and improving understanding, which increases teachers’ capacity to grow” (Garet 
et al., 2001, p. 13).  Ultimately, technology facilitation in the classroom is a “problem of 
individual learning as well as organizational learning” (Knapp, 1997, as cited by Garet et 
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al., 2001, p. 922).  Knapp (1997) established that “organizational routines and 
establishing a culture supportive of reform instruction can facilitate individual change 
efforts” (Garet et al. 2001, p. 922).  Knapp (1997) noted that  
The implementation of reforms in the classroom is often piecemeal, involving 
discrete elements of what is called for but not a coherent whole.  Understandably, 
teachers rely heavily on what they already know best.  Thus, classroom “use” of 
reform-advocated practices may support of subvert reform intentions and teachers 
are often unaware of how much or how fundamentally their practice is changing.  
(p. 2) 
Technology integration.  ISTE established a rigorous set of national standards 
meant to guide teachers as they facilitate 21st century learning opportunities for students 
(ISTE, 2014).  In addition to the North Carolina Essential Standards that explicitly detail 
for teachers certain information and technology skills that should be mastered by the end 
of each grade level by students, ISTE establishes certain performance goals that should 
be met by teachers.  The five ISTE Standards for Teachers are 
1. Facilitate and inspire student learning and creativity. 
2. Design and develop digital age learning experiences and assessments. 
3. Model digital age work and learning. 
4. Promote and model digital citizenship and responsibility. 
5. Engage in professional growth and leadership. 
As teachers begin to integrate instructional technologies in their classrooms, these 
didactic standards facilitate that process by helping them “design, implement, and assess 
learning experiences to engage students and improve learning; enrich professional 
practice; and provide positive models for students, colleagues, and community” (ISTE, 
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2014, p. 1).  A dependency exists, however, between the willingness of teachers to 
integrate the technology in their classroom and their ability to achieve the ISTE 
standards.  There are various reasons why technology integration fails to thrive in today’s 
classrooms (Brinkerhoff, 2006; Ertmer, 1999, 2005; Patter, 2009).  An analysis of 
research pertaining to this quandary will persist in this section as the review of the 
following sources will be used to imply the need for this dissertation study. 
Barriers to technology integration. “There is a general agreement among 
leaders in the field of educational technology that, due to a variety of barriers, teachers 
often fail to capitalize on the educational potential offered by technology resources” 
(Brinkerhoff, 2006, p. 22).  Becta (2003) defined “barrier” as any factor that results in the 
prevention or restriction of teacher use of technology in the classroom.  Brinkerhoff 
(2006) grouped the barriers to the integration of instructional technologies into four main 
categories: resources, institutional and administrative support, training and experience, 
and attitudinal and personality factors (p. 22).  Patter’s (2009) research categorized 
barriers and assigned attributes to each in order to deduct why teachers remain hesitant to 
implement instructional technology strategies in their classrooms.  Based on previous 
research (Ertmer 1999, 2005), Patter divided the barriers into two distinct categories.  
First-order barriers include those which are external to the teacher and include problems 
over which teachers rarely are able to exert control.  Second-order barriers involve the 
intrinsic beliefs of teachers that hinder their abilities to successfully integrate technology 
into their classrooms.  Ertmer (1999) described first-order barriers as incremental and 
institutional (p. 48).  Examples of first-order barriers are the lack of time, access, and 
support needed to effectively integrate instructional technologies (Ertmer, 1999; Patter, 
2009).  Additionally, Ertmer (1999) defined second-order barriers as fundamental and 
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personal.  Examples of second-order barriers include teacher beliefs that available 
technologies are unreliable (Butler & Sellbom, 2002), teacher beliefs regarding their own 
perceptions of best instructional practices, and their willingness (or the lack thereof) to 
change their current pedagogical strategies (Patter, 2009).  Various studies (Balanskat & 
Blamire, 2007; Ertmer, 1999, 2005; Patter, 2009) suggested that because first-order 
barriers are described in terms of resources, they are relatively easy to measure and 
eliminate; whereas second-order barriers are more difficult to resolve because they are 
less tangible than first-order barriers and are “more personal and more deeply ingrained” 
(Ertmer, 1999, p. 51).  Second-order barriers are therefore recognized by some studies 
(Ertmer, 1999, 2005; Patter, 2009) as “causing more difficulties than first-order barriers” 
(Ertmer, 1999, p. 51) when it comes to effectively integrating instructional technologies.  
Ertmer (1999) stated that “although teachers today recognize the importance of 
integrating technology into their curricula, efforts are often limited by both external (first-
order) and internal (second-order) barriers” (p. 51).  Integration of instructional 
technologies must be seen as an ongoing innovative process designed to meet the 
instructional needs of teachers and the learning needs of students (Robey, 1992, as cited 
by Earle, 2002).  Additionally, it is crucial from an instructional standpoint to remember 
that the integration of technology is not at all about the technology itself, but it is about 
the content and instructional practices that can flourish as a result of their merger with 
appropriate technologies (Earle, 2002).  
Implications of two related studies (Guskey, 1988; Sparks, 1983) suggest that five 
criteria influence teacher decisions regarding the implementation of recommended 
practices.  Table 2 describes those criteria in relation to teacher practices. 
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Table 2 
 
Guskey’s (1988) Five Contributing Factors Regarding Integration of Innovative 
Instructional Strategies 
 
 
Criteria Influencing 
Teacher Practices 
 
 
Implication on Probability of Teacher Use 
 
Instrumentality 
 
 
 
Congruence 
 
 
 
 
Cost 
 
 
 
 
Importance 
 
 
 
Difficulty of Use 
 
Teachers are more likely to implement new instructional 
strategies when the expectations of those strategies are clearly 
and specifically presented (Guskey, 1988, p. 63). 
 
Teachers are more likely to implement new instructional 
strategies when they are aligned with the current teaching 
practices and philosophies of the teachers (Guskey, 1988, p. 
63). 
 
Teachers are more likely to implement new instructional 
strategies when they estimate the extra time and effort exerted 
for the new strategy to be worth the potentially yielded 
benefits (Guskey, 1988, p. 63). 
 
Teachers are more likely to implement new instructional 
strategies when they perceive them as important in their 
classrooms (Sparks, 1983). 
 
Teachers are more likely to implement new instructional 
strategies when they feel as though they can manage the level 
of difficulty of the new task(s) (Guskey, 1988, p. 63; Sparks, 
1983). 
 
 
The themes within these five contributing factors recur throughout the research 
examining why computers and technologies are often “oversold and underused” (Cuban, 
2001) in today’s classrooms. 
The ever-changing nature of teaching and learning involves the implementation of 
“new or alternative instructional practices”; and at times, the implementation of these 
practices may only be slight revisions; other times, it may require a paradigm shift of 
pedagogical beliefs (Guskey, 1988, p. 63).  “Since the decision about whether or not to 
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try these recommended practices is generally a conscious one made by teachers (except, 
of course, in those instances where implementation is mandated), it is important to 
understand what factors influence that decision” (Guskey, 1988, p. 63).  Bandura’s 
(1989a, 2001) human agentic perspective suggests that teachers’ conscious beliefs 
regarding these factors are what enable them to either integrate new practices 
successfully or to make the decision not to.  Agentic perspective recognizes that humans 
are “forethoughtful, generative, and reflective beings” that make decisions they believe 
are vital for their survival and success in their environment (Bandura, 2001, p. 4).  
Current research in Instructional Technology Integration supports that there are four 
trending facets of successful integration.  Each of the areas is the focus of the following 
analysis.  An important consideration when examining the facets of integration is that the 
role of the school-level ITF was established to aid in planning and implementation of the 
best practices that are embedded within them (Williamson & Reddish, 2009). 
Facet 1: Accessibility.  Accessibility has a variety of meaningful implications for 
instructional technology.  The Universal Design Principles for Learning have been widely 
accepted as the guidelines for reducing barriers to technology accessibility.  The U.S. 
Department of Education, Office of Educational Technology (2010) referenced 
Universally Designed Learning as “a framework that reduces barriers and maximizes 
learning opportunities for all students (as cited by Rappolt-Schlichtmann et al., 2013, p. 
1222).  The U.S. Department of Education’s (2010) Educational Technology Plan 
supports the use of Universal Designs for Learning by referencing its validity in relation 
to the “most widely replicated finding in educational research: learners are highly 
variable in their response to instruction” (p. 10).  Research supporting the framework 
stems from the fields of neuroscience, the learning sciences, and cognitive psychology.  
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Prominent researchers in these fields whose work has contributed to the establishment of 
the UDL framework include the works of Piaget; Vygotsky; Bruner, Ross, and Wood; 
and Bloom (U.S. Department of Education, 2010).  Rappolt-Schlichtmann et al. (2013) 
found that “access to materials and tools is an important advantage that can be built into 
digital technologies, but Universally Designed Learning [UDL] offers another level of 
design advantage—access to learning” (p. 1211). 
Various studies cite reasons why “accessibility” is in the center of such issues.  A 
recent publication from the Center for Technology Innovation at Brookings (2013) 
claimed that technology is not just limited due to fiscal resources.  As lead researcher in a 
review of several innovative technologies that have improved the quality of instruction 
and learning, West and Bleiberg (2013) found having a “finite length of instructional 
time” to be an issue of accessibility (p. 2).  This substantive review of technology success 
stories details how the application of certain technologies can “add value” (West & 
Bleiberg, 2013, p. 2) to student learning experiences but it requires time.   
The Center for Implementing Technology in Education reviewed various case 
studies related to technology integration.  The findings from these studies indicated that 
“the number one obstacle teachers face in using technology at school for professional 
tasks is the lack of time in the school day” to practice, apply, and receive feedback on 
instructional strategies integrating technology (Patter, 2009, p. 33).  Vannatta and 
Fordham (2004) confirmed that “teachers must have substantial time if they are going to 
acquire and, in turn, transfer to the classroom the knowledge and skills necessary to 
effectively and completely infuse technology into their curricular areas” (Patter, 2009, p. 
33).  Christensen (2002) cited Beasley and Sutton (1993) who found that “at least thirty 
hours of instruction and practice were required just to reduce anxiety about information 
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technology” and continued to say that “reducing uncertainty is just the first step to 
becoming confident and competent users of technology” (p. 412).   
Since the United States is now placing a large emphasis on recruiting and 
retaining teachers with a high level of content and pedagogical skill, it is becoming more 
and more important for teachers to also have the ability to support and create 
differentiated classroom learning experiences and to use data as a driving instructional 
force.  Lawless and Pellegrino (2007) stated that 
it seems likely that children from most, if not all, social and economic strata will 
ultimately come to have reasonable levels of access to communications and 
information technologies in their schools.  The most recent U.S. Department of 
Education data tend to support such a conclusion.  Less clear, however, is the 
likelihood that they will have access to teachers who know how to use that 
technology well to support 21st-century learning and teaching.  Thus, the digital 
divide could actually widen over time with the increased investment of 
technology in schools unless urban and rural K-12 educational settings attract and 
maintain a teaching force equipped to use technology effectively in support of 
student learning.  (p. 578) 
Nevile (2005) proposed that even when certain technologies are made available in 
schools, the hardware or software components of those technologies are often limiting in 
that the visual, auditory, and tactile features are often unadaptable.  Nevile’s supposition 
is based on his studies indicating that instructional technologies are most effective when 
they are chosen in relation to their potential for accessibility according to diverse student 
needs.  This is a shift from the paradoxical approach of choosing a technology because it 
is accessible in terms of availability (Nevile, 2005).    
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Lewthwaite (2011) cited Kelly et al. (2009) in describing the Three Models of 
Accessibility.  Within these three models, accessibility is depicted as more than simply 
providing users with software or hardware resources.  The first model, Accessibility 1.0, 
“is a technical approach to universal design characterized by web standards, guidelines, 
and validation tools” (Kelly et al., 2009, as cited by Lewthwaite, 2011, p. 86).   
The second model, Accesibility 2.0, builds on the first model, “responding to the 
particular flaws of a purely technical approach” (Lewthwaite, 2011, p. 87).  It is within 
the Accessibility 2.0 model that the authors establish that the contextual factors in which 
a given resource will be used should be counted as an important consideration when 
implementing technology into instruction (Kelly et al., 2007, as cited by Lewthwaite, 
2011).  Universally Designed Learning “places a premium on the use of contextual 
support” (CAST, 2011, as cited by Rappolt-Schlictmann et al., 2013, p. 1211).  The 
principles of universal design are intended to develop and reinforce pedagogy as it is 
building into the active learning process (Rappolt-Schlictmann et al., 2013).  This was 
proven during a study conducted in eight schools located in the southeastern United 
States of how the use of universal design principles and digital science notebooks 
improved student science learning outcomes.  Results of the study indicated that students 
using the universal design principles integrated with their technology-enhanced science 
instruction outperformed their peers who had been using traditional science notebooks on 
the study posttest.  Lewthwaite (2011) stated that “this return to pedagogic principles 
rather than technical properties is particularly important given the abundance of Web 2.0 
tools and apps now available” and that “tools that offer some assistance to some users, 
but remain technically inaccessible to others” are difficult to use appropriately as 
instructional resources (p. 87).   
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Accessibility 3.0 is the final model of accessibility.  Within this model, authors 
“build upon the aggregate of prior approaches, building to utilize the strengths of tools 
that have a specific value, despite lacking technical aspects of accessibility” (Lewthwaite, 
2011, p. 87).  Accessibility 3.0 stresses the importance of realizing how a one-size-fits-all 
approach is not the most effective way to provide equitable access to diverse learners and 
establishes that students are not homogenous, therefore our approach to teaching with 
technology cannot be either (Lewthwaite, 2011).  When the UDL is integrated with 
“powerful digital technologies,” customizing the curricula for all learners “becomes 
easier and more effective” (U.S. Department of Education, 2010, p. 9).   
The U.S. Department of Education’s (2010) Educational Technology Plan stated 
that 
advances in technology and the learning sciences have made “on-the-fly” 
individualization of curricula possible in practical, cost effective ways, and many 
of these technologies have built in supports, scaffolds, and challenges to help 
learners understand, navigate, and engage with the learning environment.  (p. 9) 
Accessibility to “technology-based” learning formats does not automatically mean 
better student learning opportunities.  Rappolt-Schlichtmann et al. (2013) found that 
When technology is used to foster a supported learning environment in which the 
emphasis is on core learning activities, with strong teacher experience and 
embedded support for construct-irrelevant skills and strategies, technology can 
provide consistent gains for a variety of learners.  (p. 1223) 
Facet 2: Professional Development.  Improving the depth and breadth of teacher 
qualifications and student learning are major national goals (No Child Left Behind 
[NCLB] Act, 2002).  Recent federal legislation and funding initiatives have focused on 
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the provision of professional development for in-service teachers as a vehicle for 
changing teacher practice and improving student achievement.  Professional development 
is critical to ensuring that teachers keep up with changes in statewide student 
performance standards, become familiar with new methods of teaching in the content 
areas, learn how to make the most effective instructional use of new technologies for 
teaching and learning, and adapt their teaching to shifting school environments and an 
increasingly diverse student population (Lawless & Pelligrino, 2007, p. 575). 
In a 2006 study of the effect of long-term technology professional development, 
Brinkerhoff reported that “institutional barriers relating to training and experience include 
sufficient professional development focused specifically on technology integration” (p. 
23).  This report came as a result of the analysis of various data from participant surveys, 
interviews, and Likert-scaled items revealing that a long-term professional development 
“academy” did increase participant skill in integrating technology.  An accepted 
conclusion based on the data is that teachers are more likely to integrate technology when 
they have attained the appropriate skillset to do so (Brinkerhoff, 2006).  Butler and 
Sellbom (2002) conducted a study which sought to identify the major factors affecting 
the adoption of instructional technology.  They found that “not all faculty are innovators 
when it comes to technology” (p. 25) and that technology staff would need to provide 
training to “help faculty determine if learning and using technology are really worth it” 
(p. 27).  Lawless and Pellegrino (2007) reported that “the existing body of literature on 
professional development draws an important connection between student achievement 
and effective professional development” (p. 579).  Their report indicates that high-quality 
professional development programs are  
longer in duration, consist of contact hours in addition to supporting follow-up 
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sessions, actively engage teachers in meaningful and relevant activities for their 
individual contexts, promote peer collaboration and community building, and 
have a clearly articulated and common vision for student achievement.  (Lawless 
& Pellegrino, 2007, p. 579) 
Other research has shown that “wise use of technology takes adequate training, time, 
planning, support, and teacher ownership” (Viadero, 1997, p. 16, as cited by Earle, 2002, 
p. 7) and that the “extent to which teachers are given time and access to pertinent training 
to use computers to support learning plays a major role in determining whether or not 
technology has a positive impact on student achievement” (Valdez et al., 2000, p. 6).  
Technology integration requires teachers to merge the elements of content, pedagogy, 
and technology simultaneously (Mishra & Koehler, 2006, as cited by Skoretz & 
Childress, 2013, p. 462), and this takes a considerable amount of time.   
Various reviews of professional development have shown that the most common 
form of professional development is often “one-shot workshops” that provide between an 
hour and a day in training per year (Parsad, Lewis, & Farris, 2001, as cited by Lawless & 
Pellegrino, 2007, p. 593).  According to Lawless and Pellegrino (2007), 
Research (Gross, Truesdale, & Bielec, 2001; Moursund, 1989) has indicated that 
this type of fragmented approach to professional development does not meet the 
ongoing pedagogical needs of teachers and is often too far removed or 
disconnected from day-to-day classroom practices.  The movement of the field 
away from quick in-and-out workshops for technology integration would support 
the notion that best professional development activities are spread out over time 
with opportunities for follow up learning and feedback.  (p. 594) 
A study on the expectations and uses of evolving computer-based technology and 
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learning (Valdez et al., 2000) found that students whose teachers had received more than 
10 hours of focused technology professional development significantly outperformed the 
students whose teachers had five or fewer hours of focused professional development (p. 
6).  In reference to the TPACK framework (Mishra & Koehler, 2006), Abbit (2011) 
established that “the ever-changing nature of technology has made the knowledge base 
for technology a moving target in terms of its relationship with teachers’ ability to 
successfully integrate technology into classroom practices” (p. 134).  Mishra and Koehler 
(2006) developed the TPACK framework as one that 
Encompasses understanding of the representative concepts of using technologies; 
pedagogical techniques that apply technologies in constructive ways to reach 
content in differentiated ways according to students’ learning needs; knowledge 
of what makes concepts difficult or easy to learn and how technology can help 
redress conceptual challenges; knowledge of students’ prior content-related 
understanding and epistemological assumptions; and knowledge of how 
technologies can be used to build on existing understanding to develop new 
epistemologies or strengthen old ones.  (p. 3) 
Abbit (2011) contended that the TPACK framework was designed to support the 
construction of the types of essential knowledge that must be present for successful 
teaching with technology.  Skoretz and Childress (2013) reported that “simply adding 
technology to Pedagogical Content Knowledge (PCK) will not suffice if teachers are to 
realize new strategies for 21st century teaching and learning” (p. 462) and that successful 
technology integration requires an intersection of knowledge from all three elements of 
the TPACK framework which include technology, pedagogy, and content knowledge.  
Similarly, Dede (2000) argued that “The important issue for the evolution of school 
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curriculum is not the availability and affordability of sophisticated computers and 
telecommunications, but the ways these devices enable powerful learning situations that 
aid students in extracting meaning out of complexity” (p. 299).  
Skoretz and Childress (2013) acknowledged the paradigm shift in “approaching 
instructional design decisions from a technological pedagogical content knowledge base 
and implementing these lessons within the classroom” (p. 462) as yet another challenge 
for teachers regarding their successful integration of instructional technologies.  The 
implementation of instructional technology must be pedagogically sound in order to be 
effective and must extend beyond simple information retrieval tasks to critical thinking 
and problem-solving experiences for students (Earle, 2002).   
Puentedura’s (2009) SAMR model is another framework that has the potential to 
transform content delivery when integrated with instructional technologies (Chou, Block, 
& Jesness, 2012).  “At the basic levels, technology can be used to substitute print text and 
augment traditional face-to-face learning.  At higher levels, the use of technology should 
aim at transforming the learning experiences through modification and redefinition” 
(Chou et al., 2012, p. 15).  Chou et al. (2012) contended that by using the SAMR model, 
“learners can work with peers or experts in the field to engage in authentic learning” (p. 
15) as is shown in the Figure. 
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Figure. SAMR (revised from Puentedura, 2009, as cited by Chou et al., 2012). 
 
A case study from a 4-month pilot project of one-to-one learning with iPads in 
four different ninth-grade geography classrooms examined what factors contributed to 
student learning and teacher facilitation of learning with mobile devices and what factors 
inhibited student learning and teacher facilitation of learning with mobile devices (Chou 
et al., 2012).  Data were collected using teacher and student focus groups.  Qualitative 
data indicated that professional development in the SAMR model promoted teacher 
implementation of student-centered learning activities as well as enhanced teaching 
strategies due to an increase of teacher knowledge of up-to-date technology information 
(Chou et al., 2012).  Students reported in focus group sessions that they felt more actively 
engaged in their learning experiences and had more time to begin and complete class 
projects when they used the iPads.  Teachers corroborated student responses in stating 
that “the students were 100% on task and engaged in classroom discussions” (Chou et al., 
 
 
 
 
Redefinition 
Tech allows for the creation of new tasks, previously 
inconceivable 
Modification 
Tech allows for significant task redesign 
Augmentation 
Tech acts as a direct tool substitute, with functional 
improvement 
Substitution 
Tech acts as a direct tool substitute, with no functional 
change 
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2012, p. 21).  Chou et al. (2012) concluded that  
although we have observed that most of the instructional activities stayed at the 
basic two levels of substitution and augmentation according to Puentedura’s 
SAMR model (2009), given time and more collaboration among teachers, we are 
confident that we will see more instructional activities that maximize the full 
potential of iPads (p. 23)  
using the following recommendations as guidelines. 
1. Model transformative teaching practices during faculty professional 
development workshops: provide more examples of best practices and 
encourage teachers to incorporate activities that are modification or 
redefinition of the existing practices.  Establishing a social network for 
teachers to share ideas and information throughout the school year can 
provide continuous performance support.  (Chou et al., 2012, p. 23) 
2. Provide training opportunities and resources for students at the early stage: 
Although we are working with digital natives, students would want to know 
why they use iPads in the classroom, how to use them properly, and when to 
use iPads for what purposes.  Digital citizenship should be emphasized to 
remind students of appropriate online behaviors.  Training materials can be 
made available in person or via the Web to deal with schools with high 
student turnover rate.  Alternatively, identifying student tech ambassadors 
who are more tech savvy at each school will provide timely support for 
instructors during instruction.  (Chou et al., 2012, p. 23) 
Kay and Honey (2006) suggested that “professional development in technology 
integration is essential for teachers to learn how to effectively infuse 21st century 
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knowledge and skills into the curriculum” (as cited by Skoretz & Childress, 2013, p. 
463).  The U.S. Department of Education (2010) acknowledged the need for sustained, 
school-based professional development to fully prepare our teachers for today’s 
classrooms (as cited by Skoretz & Childress, 2013, p. 463).  Lawless and Pellegrino 
(2007) asserted that the purpose of “technology professional development for teachers is 
to provide better instruction for the 21st century learner and increase student achievement 
through technology-enhanced learning opportunities” (p. 598).  It is in this way that 
teachers can be given the information they need to make their instruction motivating and 
enjoyable for their students (Mumtaz, 2010, p. 338) and also the confidence needed to 
capitalize on the opportunities to do so (Abbit, 2011; Albion, 1999).  Earle (2002) stated 
that 
instructional technology does, indeed, hold a remarkable promise for changing the 
quality of teaching and learning in our schools.  It is the catalyst for 
transformation – but this does not mean that we merely need more computers in 
our classrooms.  Technology also involves process.  (p. 15)   
Teachers, instructional support staff, and administrators will have to view the 
effective integration of technology into teaching practices as a process and not an event if 
it is to be a successful and sustainable innovation in our schools (Earle, 2002; Hall & 
Hord, 2001).  Gusky (2000, as cited by Skoretz & Childress, 2013) established that the 
“real challenge of any professional development is after the session ends and 
implementation begins” (p. 462).  Christensen (2002) examined the effects of a 
professional development program on in-service teachers who participated in 2 days of 
needs-based technology integration training with a follow-up day of training every 6 
weeks for a full academic year.  Those results were compared with a control group of 
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teachers who did not receive any training.  The results from this study indicated that the 
2-day trainings with follow-up sessions had a positive effect on teacher efficacy when 
using instructional technology (Watson, 2006, p. 155).  Garet et al. (2001) argued that 
teacher technology integration is dependent upon professional development and support 
that is sustained and supported over time (p. 921).   
The duration of professional development activities is expected to be important in 
two ways.  First, longer activities are more likely to provide an opportunity for in-
depth discussion of content, student conceptions and misconceptions, and 
pedagogical strategies.  Second, activities that extend over time are more likely to 
allow teachers to try out new practices in the classroom and obtain feedback on 
their teaching.  (Garet et al., 2001, p. 922) 
According to Earle (2002), the curriculum being implemented in our schools 
should be the “vehicle for technology integration” and that technology should be “woven 
into the fabric of learning” (p. 12).  Technology professional development is one way 
teachers can be taught how to make their technology fit their curriculum and not the other 
way around (Cuban, 1986, as cited by Earle, 2002).  Effective professional development 
should provide teachers with the opportunities to apply and evaluate integration of 
available technologies into developmentally appropriate curricular experiences; analyze, 
reflect, and share their own digital best practices; incorporate quality software that is 
researched-based into rigorous curricular experiences; and develop engaging curriculum 
activities using technologies that pose various applications for instructional use 
(Shamburg, 2004, p. 229).  This strategic shift in pedagogy to seamlessly integrate 
technology likely will be slow and gradual before finally experiencing a period of 
“relatively dramatic growth” or innovation in our schools (Patter, 2009, p. 27).   
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Eteokleous (2008, as cited by Liu, 2013) found that teachers often lack the 
knowledge and resources needed for successful innovation and suggested that technology 
professional development could remedy the issue.  “Teachers need to learn ways to 
integrate technology into their regular lessons, activities, and assessment and see new 
possibilities rather than treating technology as an end in itself or an add-on” (Rand, 2001, 
as cited by Shamburg, 2004, pp. 228-229).  Joyce and Showers (2002) maintained that 
technology professional development should enable teachers to develop the knowledge 
and skills required for tracking and modifying their classroom learning environments. 
Eteokleous’s (2008) research also contended that technology professional development 
should be at the school level and not at the district or national levels.  As opposed to 
district or national professional development, school-level training directly addresses 
teacher needs in collegial collaboration, provides an opportunity for training according to 
identifiable areas of weakness, and supports teachers in changing their traditional beliefs 
about technology use in their classrooms (Liu, 2013, p. 39).    
Aforementioned studies indicate that technology professional development can 
have positive effects on teacher implementation of technology in instruction (Liu, 2013, 
p. 40).  Harris and Hofer (2011) explored technology professional development through 
comparative interview data and planning products before and after teachers took part in 
those sessions.  They found that teacher instructional plans became focused on student 
intellectual development and instructional needs while their selection and application of 
technology became more intentional and varied than before.  A different study by 
Overbaugh and Lu (2008) investigated what impact technology professional development 
had on teacher self-efficacy in the integration of technology into instruction.  Their 
findings demonstrated a positive correlation between the attendance of participants in the 
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professional development sessions and their confidence in implementing technology 
integration in their classrooms. 
 Lowther, Ross, Strahl, Inan, and Pollard (2005) completed a study that 
demonstrated the effectiveness of a technology professional development program 
consisting of teacher observation and replication.  Teachers observed other teachers 
effectively implementing technology into instruction and were then encourcqaged to use 
modeled strategies in their own classrooms.  “Classroom practices were typically student-
centered when students used technology as a learning tool” (Liu, 2013, p. 40).  Findings 
from this study argued that teacher training experiences should focus on how technology 
helps teachers implement student-centered learning that gives students the skills needed 
to be successful “in every enterprise in the twenty-first century” (Kay & Honey, 2006, p. 
66).  According to Liu (2013), this type of learning is characterized as student-centered, 
collaborative and dependent upon higher order reasoning and student independence (p. 
40).  Kay and Honey (2006) pointed out that driving questions for professional 
development that would encourage this kind of learning include “(1) How can students 
take ownership of developing and tracking their analytical thinking and problem-solving 
skills? (2) How do students become truly innovative learners? And (3) How do we most 
effectively teach and measure self-directed learning skills?” (p. 69).  Information 
technology literacy gives us a great capacity for accomplishing these learning, thinking, 
and innovation tasks (Kay & Honey, 2006, p. 69).  Effective leadership by the school-
level ITF will help support the kind of teaching and learning required for the 21st 
Century (North Carolina Public Schools, 2013). 
 Ash, Sun, and Sundin (2002) developed a survey that was administered to 329 
teachers from 10 schools in Alabama regarding their Level of technology integration.  
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The developed survey items mirrored the expectations set forth in ISTE’s five standards 
for teacher technology integration.  As a result, the survey measured quite 
comprehensively the degree to which the state was integrating instructional technologies.  
Findings illustrated that most respondents were still in the beginning stages of 
instructional technology integration.  Given the fact that no comparable study was found 
which analyzed technology integration using precisely the same expectations that 
teachers are encouraged to teach with, it could be hypothesized that many other schools 
in the United States are not effectively integrating technology according to ISTE 
standards.  One solution to a problem of this complexity might be the implementation of 
a highly effective technology training program for teachers that focuses directly on 
international technology performance standards for teachers (Ash et al., 2002).  
High-quality professional development is a necessity if our teachers are to master 
the ISTE standards and meet performance indicators of those standards.  These learning 
opportunities for teachers should provide the support needed to integrate technology into 
pedagogy and content in a way that will improve teacher practice, student learning 
experiences, and student achievement (ISTE, 2014).  The successful implementation of 
sustainable professional development should manifest in the creative learning 
opportunities modeled and facilitated by teachers with the effective integration of digital 
tools and resources. 
Facet 3: Vision and leadership.  Gilbert and Green (1997) established that “long 
term deep educational change must be driven by educational visions, not technological 
visions” (p. 38)  Zhao (2010) found that “school leadership can provide teachers with a 
knowledge management framework and strategies needed for technology professional 
development” (p. 174).  A multitude of research regarding the importance of a strong 
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administrative presence during technology integration exists.  Within that research there 
are several common themes that arise.  The themes that arise as being important charges 
for school leaders are reversely some of the same themes that pose as barriers for teacher 
technology integration (Bailey & Lumley, 1997; Brockmeier, Sermon, & Hope, 2005; 
Cakir, 2012; Dawson & Rakes, 2003; Fullan, 2001; Guskey, 1988; Miller, 2008; Rogers, 
2003; Sparks, 1983; Yee, 2000).  Instrumentality (clarity of expectations when using 
technology), congruence (the alignment of technology integration into previously adopted 
practices), cost, importance and difficulty of use were all factors that contributed to the 
rise or fall of effective classroom technology integration (Guskey, 1988).  Table 3 
represents the culmination of the themes necessary for administrators who wish to lead 
successful technology integration in their schools.  Clearly, Guskey’s (1988) themes echo 
within the desired characteristics of effective technology leaders. 
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Table 3   
 
Studies of Administrative Technology Leadership for Effective Instructional Technology Integration 
 
Research Study 
 
Identifiable Themes 
 
Bailey, G., & Lumley, D. 
(1997). Technology Planning: A 
toolkit for administrators and 
school board members. As cited 
by Cakir, R. (2012). Technology 
integration and technology 
leadership in schools as learning 
organizations, The Turkish 
Online Journal of Educational 
Technology. 
 
Fullan, M. (2001). The new 
meaning of educational change. 
New York: Teacher’s College 
Press. As cited by Cakir, R. 
(2012). Technology integration 
and technology leadership in 
schools as learning 
organizations, The Turkish 
Online Journal of Educational 
Technology. 
 
Miller, M. (2008). A mixed- 
methods study to identify 
aspects of technology leadership 
in elementary schools. 
 
 
 
 
 
 
 
Yee, D. (2000). Images of 
school principals’ information 
and communications technology 
leadership, Journal of 
Information Technology for 
Teacher Education 
 
 
 
Eight Important Themes for Leaders Who Want to Integrate 
Technology Effectively: 
1. Change with developments in technology 
2. Budget and planning for technology 
3. Professional development of personnel involved in technology 
4. Technological infrastructure 
5. Technical support in the implementation of technology 
6. Learning and teaching with technology 
7. A curriculum in which technology is integrated 
8. Individuals who consider themselves to be technology leaders 
 
An Effective School Technology Leader: 
1. Possesses positive characteristics 
2. Is open to innovation 
3. Is willing to encourage learning and teaching 
4. Expects teachers and students to use technology 
5. Embraces technology as a leader in innovation (Brockmeier, 
et al., 2005; Dawson and Rakes, 2003; Rogers, 2003). 
 
 
 
 
Themes Materialized from Study of Highly Effective Leaders in 
Technology Integration: 
1. Leadership that casts a vision. 
2. Leadership that supports technology integration at the school 
level. 
3. Leadership that models expected technology practices. 
4. Leadership with a high degree of technological expectation 
5. Leadership with an understanding of pedagogical 
implementations of technology integration 
6. Leadership with strong distributed leadership practices. 
 
Identifiable Themes/Characteristics of Instructional Technology 
Leadership: 
1. Equitable Providing 
2. Learning-focused Envisioning 
3. Adventurous Learning (of Administrator) 
4. Patient Teaching 
5. Protective Enabling (for teachers and students) 
6. Constant Monitoring 
7. Entrepreneurial Networking (with school and community 
stakeholders) 
Careful Challenging (administrators as model innovative educators) 
 
 
Byrom and Bingham (2001) stated that “leadership is probably the single most 
 35 
 
important factor affecting the successful integration of technology into schools (p. 4, as 
cited by Berrett, Murphy, & Sullivan, 2012).  Moreover, Berrett et al. (2012) wrote that 
“administrators must create and maintain an atmosphere that is conducive to open and 
honest communication among teachers” (p. 203), in order for technology integration to be 
effective.  Expectations for implementing technology in the school must be clearly 
articulated by administrators.  Shulman (1987) argued that “teaching begins with each 
teacher’s understanding of what is to be learned and how it is to be taught” (as cited by 
Almas & Krumsvik, 2008, p. 105).  Additional studies exist that corroborate the need for 
strong technology leadership at the administrative level.  Serhan (2007) found that 
when school principals feel comfortable using the technology and realize its 
possible applications in education then they can help facilitate its incorporation 
into the curriculum.  A positive attitude starting from the school leadership can 
spread to the teaching faculty in the school and hence to the classroom and the 
students.  (p. 5) 
Similarly, Miller (2008) found in her dissertation studies that 
 
it was obvious that the successful integration of technology in the school began 
with her [the principal’s] leadership.  The principal was instrumental in taking the 
lead by serving as a catalyst, gaining the support of district leaders, developing a 
strong technology component in the curriculum, establishing high expectations for 
implementation with close and frequent classroom observations, and providing 
teacher training.  Furthermore, she provided continuous support and shared 
leadership responsibilities regarding the integration of computer technology into 
the adopted classroom curriculum.  As a result, teachers felt empowered to 
integrate technology to optimal capacity in their respective classrooms.  The 
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principal provided a strong instructional leadership in the effective 
implementation of computer technology in the school programs.  (p. 84) 
Cakir (2012) found that school technology leaders have a great deal of 
responsibility in helping make sure that teachers integrate the technology effectively 
within their classrooms.  Cakir also contended that “administrators are responsible for 
prioritizing the use of new technologies in the schools and ensuring that teachers are 
provided with the support they require” (p. 275).  Similarly, Berrett et al. (2012) cited the 
work of several educational researchers (Anderson & Dexter, 2005; Ertmer & Ottenbreit-
Leftwich, 2010; Subramaniam, 2007; Winne, 2006) in declaring that “effective 
leadership during the implementation process is vital.  One challenge for school district 
administrators is to adequately support teachers who are implementing technology to 
enhance and improve the teaching and learning process” (pp. 200-201).   
As is illustrated in Table 3, it is not enough for administrators to simply 
encourage the use of instructional technology in their schools.  “It is necessary for leaders 
to model the process” (Berrett et al., 2012, p. 203).  “When a new pedagogical approach 
or tool is presented, teachers make value judgments about whether that approach or tool 
is relevant to their goals” (Ertmer & Ottenbreit-Leftwich, 2010, p. 263, as cited by Berrett 
et al., 2012, p. 203), in part by observing their administrators’ attitudes and competencies 
towards it.   
Administrators’ behavior needs to be consistent with the message of the school: 
Technology is important and there are resources available for teachers.  If the 
school believes that technology is important to educate effectively, then the 
necessary resources must be provided with the full support of the leadership in the 
school (Byrom & Bingham, 2001; Dawson & Rakes, 2003; Hayes 2006, as cited 
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by Berrett et al., 2012, p. 203).   
An establishment of a clear technological vision, expectation of use, and positive 
regards towards technology is a critical component for school technology leaders.  
Teachers expect information from school leaders that will guide them in the appropriate 
usage and application of available technologies within their classrooms (Berrett et al., 
2012).   
Teachers look to their administrators to set the tone for new instructional practices 
and adoptions including the effective use of integrated instructional technologies (Berrett 
et al., 2012).  Coffland and Strickland (2004) examined principal attitudes towards 
technology as they observed their teachers using it in the classroom.  The study was 
conducted with 52 secondary teachers and 32 principals who participated in a mail survey 
on their Level of technology integration and attitudes towards technology (Esposito, 
2013).  Study findings revealed that as “principals’ attitudes go up, so do the teachers’ 
attitudes” (Coffland & Strickland, 2004, as cited by Esposito, 2013, p. 84).  Dissertation 
data from Esposito’s (2013) study revealed that  
the dimension of school support and principal support for teacher technology 
efforts correlated with multiple variables in the study.  Teachers who scored 
higher in the dimension of school support and principal support tended to 
demonstrate the use of technology to promote student learning, digital citizenship, 
collaborate with peers and colleagues using digital tools, promote global 
awareness, and have collaboration with parents and community.  (p. 89) 
In a study of the roles of professional community, trust, efficacy, and shared 
responsibility of the administrator on how teachers experience principal leadership, 
Wahlstrom and Louis (2008) stated that 
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as an instructional leader in the building, the principal is expected to understand 
the tenets of quality instruction as well as have sufficient knowledge of the 
curriculum to know that appropriate content is being delivered to all students.  
This presumes that the principal is capable of providing constructive feedback to 
improve teaching or is able to design a system in which others provide this 
support.  (p. 459) 
In other words, the administrator has to be aware of the standards that have been 
established for the teachers they are leading, as well as for themselves, because “the 
individual as part of a collective group working in a school has clear sensibilities about 
effective leadership when it happens” (Wahlstrom & Louis, 2008, p. 459).  ISTE 
established five administrator standards to help school leaders meet state, local, and 
national expectations.   
The ISTE (2009) Standards for Administrators  call for school leaders to 
 
1. Exhibit visionary leadership. 
2. Create, promote, and sustain a digital age learning culture within the school. 
3. Promote a school environment conducive to excellence in professional 
practice. 
4. Lead movements for systematic improvement. 
5. Model and facilitate digital citizenship. 
Facet 4: Teacher efficacy.  An early study by Gusky (1988) investigated the 
relationship between the perceptions of highly effective teachers and their attitudes 
toward the implementation of new instructional strategies.  The results of that study 
showed that teacher efficacy, teaching affect, and teaching self-concept had a significant 
correlation to the teachers’ attitudes of various aspects of suggested instructional 
 39 
 
practices.  Ross (1994) conducted an analysis of 88 studies of the antecedents and 
consequences of teacher efficacy.  Within the context of this study, Ross defined teacher 
efficacy as the measurement of the extent to which teachers believe their efforts will have 
a positive effect on student achievement.  Evidence collected during Ross’s research was 
consistent with his hypothesis that teacher efficacy had an influence on the learning of 
both teachers and students.  Earlier work with teacher efficacy dates back to Rotter’s 
(1966) social learning theory which contended that teacher efficacy was both internal 
(belief in one’s self and one’s ability to control teacher and student outcomes) and 
external (belief that the environmental factors beyond one’s control overwhelm their 
abilities to control teacher and student outcomes).  Most teacher efficacy researchers 
relate their studies to Bandura’s (1977) theory of self-efficacy (Ross, 1994) which 
contradicted Rotter’s earlier conceptualizations by portraying self-efficacy as the beliefs 
that persuade certain actions and decisions leading to the fulfillment of a goal or outcome 
(Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).  Skoretz and Childress’s (2013) 
definition of teacher efficacy as “the judgment of one’s capability to organize and 
execute actions to achieve instructional goals” (p. 462) is clearly aligned with the 
framework established by Bandura (1977).  They also established that teacher efficacy is 
“a strong predictor of whether teachers will translate the knowledge gained from 
professional development into instructional practice” (Skoretz & Childress, 2013, p. 462).  
Bandura’s psychological research in social cognitive theory resulted in the study of self-
efficacy and the “actions and inactions resulting from one’s sense of self-efficacy” 
(Bernadowski, Perry, & Del Greco, 2013, p. 71).  In these original studies, Bandura 
established that self-efficacy is a “key behavioral mechanism underlying human behavior 
that serves as one of the critical factors motivating people to engage in pursuing 
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individual goals” (Bernadowski et al., 2013, p. 71).  Bandura’s research suggested that 
when teachers cognitively process the interrelatedness of various perceptions, an ability 
to control future instructional behaviors exists.  Teachers with higher levels of efficacy 
will be able to weigh those judgments proportionately with certain influencing criteria in 
order to meet instructional goals (Bandura, 1986, as cited by Skoretz & Childress, 2013).    
Other studies have shown that teachers who have a strong sense of teacher 
efficacy and positive beliefs in relation to their impact on student learning are often 
teachers who have an unusually positive effect on their students’ growth and 
development (Berman, McLaughlin, Bass, Pauly, & Zellman, 1977, as cited by Guskey, 
1988).  Since Bandura’s work in investigating self-efficacy, researchers tend to view 
teacher efficacy as being comprised of two types: personal efficacy and general efficacy.  
Personal efficacy relates to teachers’ abilities to promote positive change for their 
students, while general efficacy relates to teachers’ beliefs that outside factors beyond 
their control create limitations to their potential impact on students (Ross, 1994).  
Bernadowski et al. (2013) used Bandura’s (1997) factors of influence on self-efficacy to 
establish similar factors of influence on teacher efficacy.  The sources identified by 
Bandura (1997) that influence self-efficacy are applicable in the educational setting and 
help to reveal insight into teachers’ beliefs about themselves, other school stakeholders, 
and their overall job satisfaction. 
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Table 4 
 
Bandura’s (1997) Four Influences on Self-Efficacy and Educational Applications 
 
 
Type of Influence 
 
 
Description of Influence 
 
 
Educational Implications 
 
 
Enactive Mastery 
Experiences 
 
 
 
Vicarious Experiences 
 
 
 
 
 
 
Verbal Persuasion 
 
 
 
 
 
Physiological and 
Affective States 
 
Perceived to have the most influence 
on self-efficacy as they provide 
authentic evidence of an individual’s 
capacity for success. 
 
When individuals observe others who 
are believed to have “comparable 
capabilities” (Cone, 2009, as cited by 
Bernadowski et al., 2013, p. 71) 
 
 
 
Feedback given to an individual by 
others with significant insight that is 
both relevant and meaningful; that 
might be positive or negative. 
 
 
Physical and emotional responses 
experienced by an individual due to 
various stressors, fears, and/or 
anxieties. 
 
 
Experiences with authentic teacher 
opportunities.  Success with this 
has much potential in establishing a 
positive teacher efficacy. 
 
Observing colleagues, model 
lessons, and specific teaching 
strategies proven to be best practice 
with intent of using what is learned 
in one’s own instructional 
practices. 
 
Receiving consistent feedback 
from administrators, support staff, 
and colleagues that conveys 
confidence in an individual 
improves teacher efficacy.   
 
Feedback received from significant 
others in the educational setting 
drive the decision making of 
teachers.  Specific emotions that 
might trigger responses include 
stress, fear, and anxiety (Cone, 
2009, p. 21). 
 
Note. Bernadowski et al. (2013). 
 
It is within these four influences that teachers establish a sense of teaching 
efficacy.  Each area of influence has the potential to affect individual teachers differently, 
and the variance of the impact also depends on the context in which the teacher is 
experiencing the particular influence (Bandura, 1977).   
 While the degree to which individual teachers are impacted by the influences in 
Table 4 vary, research supports the claim that all teachers are most susceptible or 
“malleable” early in learning or during their preservice training or beginning teacher 
years (Bernadowski et al., 2013, p. 72).  Bernadowski et al. (2013) cited Hoy (2004) by 
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stating that “the first few years of teacher development could be critical to the long-term 
development of teaching efficacy” (p. 72).  Bernadowski et al. also cited work by Swars, 
Smith, Smith, and Hart (2006), whose research supported the difficulty in modifying 
teacher efficacy levels once they are established.   
Social cognition, self-regulation, and teacher technology efficacy.  The 
literature that exists on self-efficacy has been based largely on the theoretical framework 
established by Bandura (1977).  In his work Social Cognitive Theory, Bandura (1989a) 
stated that “an accurate appraisal of one’s own capabilities is highly advantageous and 
often essential for effective functioning (p. 61).  The contributions to psychology that 
were made by Bandura’s “Self-Efficacy” (1977) and Social Cognitive Theory (1989a) 
provide clarity for many of the developmental expectations that are set as milestones for 
infants, children, and adolescents.  The research of the development of one’s beliefs in 
his or her capabilities as an individual compared to one’s personal expectations, the 
success and experiences of one’s respected peers, and also to those of a larger group or 
society during childhood (Bandura, 1989a) established the groundwork for what is known 
as teacher efficacy and how to help facilitate and strengthen this belief system in today’s 
educational setting.  While Bandura’s original studies (Bandura, 1989a, 1989b) pertained 
mostly to early childhood developmental phenomena, his data were later applied to 
various studies involving teacher efficacy (Baylor & Ritchie, 2002; Bernadowski et al., 
2013; Ross, 1994;Tschannen-Moran et al., 1998; Woolfolk & Hoy, 1990) and more 
specifically teacher technology efficacy (Ertmer & Ottenbreit-Leftwich, 2010; Holden & 
Rada, 2011; Maigo & Mei-yan, 2010; Varol, 2014; Watson, 2006).  Social Cognitive 
Theory and Social Cognitive Theory of Self-Regulation establish a cycle of behaviors 
that indicate the level of one’s self-efficacy.  This cycle of processes has a seamless 
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application in the field of educational technology when examining teacher technology 
efficacy.  Bandura (1989a, 1989b) developed a cyclic model of human behaviors that 
both determine and depend upon one’s efficacy, called the Self-Regulative Mechanism.  
Bandura’s Self-Regulative Mechanism establishes five levels of self-regulation.  The first 
level of self-regulation is the forethought and prediction of events and outcomes (both 
favorable and unfavorable).  The second level of self-regulation is realistic goal setting 
based on the forethought and predictions occurring in level one.  Judgment of goals is the 
third level of self-regulation and represents the time when a person decides how 
successfully their goals were achieved.  The fourth level of self-regulation is self-
reflection, and it is during this stage that that feedback gathered from observing one’s 
own success rate in the achievement of his/her goals is analyzed and compared to the 
expectations he/she holds for him/herself, as well as the expectations of peers and the 
larger society.  Reaction is the final level of self-regulation.  The reaction will either 
result in the establishment of new goals (for a highly efficacious person) or will result in 
a hesitancy or failure to establish new goals based on difficult or unfavorable conditions 
resulting from previously established goals (Bandura, 1977, 1989a, 1989b, 1991).   
 Teacher technology efficacy will increase or decrease based on the experiences 
each individual encounters during the goal implementation process (Bandura, 1991; 
Christensen, 2002; Loyd & Gressard, 1986). Additionally, Christensen (2002) asserted 
that “the amount of confidence a teacher possesses in using computers and related 
information technologies may greatly influence his or her effective implementation of 
technology methods in the classroom” (p. 411).  The level of confidence or efficacy will 
have an impact on how successful the cycle of teacher technology efficacy becomes in 
developing highly efficacious teachers.  As teachers “attain the standard they have been 
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pursuing, those who have a strong sense of efficacy generally set a higher standard for 
themselves.  The adoption of further challenges creates new motivating discrepancies to 
be mastered” (Bandura, 1991, p. 260).  Bandura (1991) also refers to the work of Locke 
and Latham (1990) that found that explicit challenging goals enhance motivation and 
performance attainments (p. 260).  Farah (2012) cited the work of Bandura (2001) and 
others (Compeau & Higgins, 1995; Kellenberger & Hendricks, 2003; Littrell et al., 2005; 
Teo, 2009; Wang et al., 2004) in the conjecture that “people‘s beliefs in their capacity to 
carry out a given task, was identified as a significant factor influencing people‘s decisions 
to use technology” (p. 41).  In a study by Kellenberger and Hendricks (2003), self-
confidence in using a computer for work was the strongest predictor of teaching use (p. 
17, as cited by Farah, 2012).  Farah stated that “similarly, computer self-efficacy was 
identified as being significantly influential on people’s expectations of outcomes when 
they use computers as well as their emotional response to computers and their actual use 
of computers” (p. 41; Compeau & Higgins, 1995; Lambert, Gong, & Cuper, 2008; Palak 
& Walls, 2009). 
Significance of Teacher Technology Efficacy 
Technology integration in schools has been around for decades and so is the 
seemingly automatic resistance to it in the educational system.  Hayes (2006) asserted 
that culture and change are antithetical; that change threatens the stability, predictability, 
and comfort of the culture (Berrett et al., 2012). 
In the study by Berrett et al. (2012), conclusions yielded that teachers who 
reported the most discomfort with the integration of technology were the ones who 
reported constant struggles with it.  They lacked an efficacious belief in themselves and 
their capacity to implement new technological practices into their classrooms. 
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A study by Christensen (2002) examined three hypotheses supporting the 
importance of increasing teacher technology efficacy.  The hypotheses were 
1. Needs-based technology-integration education fosters positive attitudes 
toward technology among elementary school classroom teachers. 
2. Teacher education in needs-based technology integration, combined with 
significant classroom use, fosters positive student attitudes toward information 
technology. 
3. Positive teacher attitudes toward information technology foster positive 
attitudes in their students.   
The results of Christensen’s study found that all three hypotheses were accepted due to 
the indications from research data.  Hypothesis one predicted that “needs-based 
technology integration education would foster positive attitudes towards technology 
among elementary school classroom teachers” (Christensen, 2002, p. 416).  Data from the 
analysis of hypothesis one indicated that 
1. Teachers at the treatment and comparison sites who reported having received 
computer integration education tended to exhibit more positive attitudes 
toward information technology than their non-integration counterparts 
(Christensen, 2002, p. 425). 
2. Teachers at the treatment site changed to a greater extent in the direction of 
more positive attitudes than did their comparison group peers (Christensen, 
2002, p. 425). 
3. The integration education delivered at the treatment site had a significant 
effect on perceived computer importance, while the effects of training at the 
comparison site were negligible (Christensen, 2002, p. 425). 
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Hypothesis two posited that “teacher education in needs-based technology 
integration, combined with significant classroom use, fosters positive student attitudes 
toward information technology” (Christensen, 2002, p. 417).   
Regression techniques confirmed the strong effects of the extent of teacher 
computer use on the attitudes of their students.  A time-lag regression confirmed 
the existence of a probable causal path from the beginning level of teacher 
integration education to the ending computer importance for their students. 
(Christensen, 2002, p. 427). 
Hypothesis three, which examined whether or not teacher efficacy had any effect 
on student attitude, was supported by data indicating that 
1. Positive teacher perceptions of computer importance influence student 
perceptions of computer importance in a positive manner (Christensen, 2002, 
p. 428). 
2. Positive teacher computer enjoyment influences student perceptions of 
computer importance in a positive manner (Christensen, 2002, p. 428). 
3. Positive teacher enthusiasm influences student perception of computer 
importance in a positive manner (Christensen, 2002, p. 428). 
This study particularly supports the notion that teachers with high levels of 
technology efficacy likely have a positive effect on the attitudes of their students towards 
technology.  Other studies exist that support the concept of teacher efficacy as a major 
determinant of attitudes toward school (Caprara, Barbaranelli, Steca, & Malone, 2006).   
 Tschannen-Moran et al. (1998) referenced several studies by Guskey (1981, 1982, 
1987, 1988) in which he found “significant positive correlations between teacher efficacy 
and responsibility for student success” (p. 207).  Tschannen-Moran et al. cited findings 
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by Guskey (1982, 1988) as “showing strong intercorrelations between overall 
responsibility for student success and student failure” (p. 207) and that 
Teachers exhibited greater efficacy for positive results than for negative results, 
that is, they were more confident in their ability to influence positive outcomes 
than to prevent negative ones.  Greater efficacy was related to more positive 
attitudes about teaching, as well as a high level of confidence in teaching abilities 
on a measure of teaching self-concept.  (p. 207) 
Tschannen-Moran (1998) concluded that data from Guskey’s (1981, 1982, 1987, 
1988) research indicated that teachers who have higher levels of efficacy are more 
effective in student mastery learning and that their teaching practices are more aligned 
with those that support student mastery and success.  In these instances, highly 
efficacious teachers were more effective in facilitating student achievement.   
 In addition to promoting positive student attitudes toward instructional 
technologies and increasing student achievement, studies have shown that “greater 
efficacy leads to greater effort and persistence” (Tschannen-Moran et al., 1998, p. 234) 
by teachers; and that “lower efficacy leads to less effort and giving up easily, which leads 
to poor teaching outcomes, which then produces decreased efficacy” (Tschannen-Moran 
et al., 1998, p. 234).  Tschannen-Moran et al. (1998) also established that 
Teaching performance that was accomplished with a level of effort and 
persistence influenced by the performer’s sense of efficacy, when completed, 
becomes the past and a source of future efficacy beliefs.  Over time this process 
stabilizes into a relatively enduring set of efficacy beliefs.  (p. 207) 
 In a quantitative study using a demographic questionnaire of 200 special 
education teachers examining the relationship between “instructionally-relevant 
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behaviors and attitudes” (Allinder, 1994, p. 88) that were already accepted as 
“predeterminations of teacher effectiveness and student achievement” (Allinder, 1994, p. 
88), Allinder (1994) found that teachers with a greater belief in their ability to teach were 
more likely to “(a) try different ways of teaching; (b) to be well organized and planful in 
their instruction; and (c) to be confident and enthusiastic about teaching” (p. 92).  Caprara 
et al. (2006) cited a number of studies “pointing to the influence of teacher’s self-efficacy 
beliefs on children’s cognitive achievements and success at school” (p. 474;  Moore & 
Esselman, 1992, 1994; Muijs & Reynolds, 2001; Ross, 1992, 1998a, 1998b).  Similarly to 
Allinder, Caprara et al. found that “teachers with high self-efficacy beliefs are more 
likely than teachers with a low sense of self-efficacy to implement didactic innovations in 
the classroom and to use classroom management approaches and adequate teaching 
methods” (p. 474) when analyzing data from over 2,000 self-reporting questionnaires 
from teachers in 75 Italian junior high schools.  Other studies (Raudenbush, Rowan, & 
Cheong, 1992; Ross, 1998a, 1998b, as cited by Caprara et al., 2006) suggested a 
“reciprocal effect between teacher’s perceived self- efficacy and a student’s achievement, 
showing that teacher’s perceived self-efficacy is particularly high in schools with high-
achieving and well-behaved students” (p. 474).  Caprara et al. summarized those findings 
by stating that 
As teachers of talented and disciplined students are more likely to be successful in 
their activities and tasks than teachers of students who present learning or 
disciplinary problems, the repeated experiences of success with students may 
enrich their experience and contribute to their robust sense of efficacy.  (p. 474) 
Rakes, Fields, and Cox (2006) conducted a study of 186 fourth- and eighth-grade 
teachers from 11 rural schools in a southern state of the United States to analyze the 
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results of  a 1-year professional development program on instructional technology 
integration (Esposito, 2013).  The Level of Technology Integration (LoTi) survey was 
given as the measure for how effective the program had been.  Results for the study 
indicated that “teachers beliefs concerning their personal ability to effectively use 
technology and their beliefs regarding the potential effect on student achievement is quite 
possibly a significant factor in determining what actually happens in the classroom” 
(Rakes et al. 2006, as cited by Esposito, 2013, p. 36).  Esposito (2013) conceived that this 
makes sense “because the use of technology enables teachers to create learning situations 
in which students become more engaged and active learners” (p. 36).  In conclusion, 
Esposito cited Rakes et al. in stating that “teacher beliefs concerning their personal ability 
to effectively use technology and their beliefs regarding the potential effect on student 
achievement is quite possibly a significant factor in determining what actually happens in 
the classroom” (p. 422). 
The purpose of this literature review is to establish the need for a mixed-methods 
study determining the degree to which the role of the school-level ITF impacts teacher 
technology efficacy.  In a review of technology’s impact on student performance Pflaum 
(2001) stated that 
in the drive to achieve its agenda, the technology promoters have not paid 
attention to teachers.  They’ve not understood the priorities that motivate teachers 
and the societal and institutional constraints that impede them.  And teachers have 
been ignored at the technologists’ peril.  The business-oriented technology 
supporters have focused on wires, switches, hubs, and computers when they 
should have focused on teachers.  School transformation (as maintained by Larry 
Cuban in Oversold and Underused Computers in the Classroom, 2001) will start 
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with teachers and the expectations of their communities, not with boxes and 
wires.  (p. 43) 
This ideology as mentioned by Pflaum (2001) and supported by Cuban (2001) 
supports the need to determine how the role of ITFs impacts the technology efficacy 
levels of classroom teachers. 
Role of ITFs.  Technology improves learning when it is implemented in ways 
that enhance instruction (Gulbahar, 2007; Kim & Hannafin, 2011; Liu, 2013); and while 
technology has changed drastically over the last 2 decades (Cuban, 1986), empirical 
research suggests that the way it is used in classrooms around the world has not (Chen, 
2008; Gorder, 2008; Hermans, Tondeur, van Braak, & Valcke, 2008; Liu, 2013).  
Lawless and Pellegrino (2007) discovered that the teachers in their study only used 
computers to complete word processing tasks (Chen & Chen, 2008).  Another study 
revealed that students perceived technology as underutilized in their classes even though 
teachers and administrators felt competent using it (Gulbahar, 2007).  Pelgrum (2001) 
asserted that “a shift from the learner as passive consumer of educational offerings to an 
active knowledge gathering and productive participant in educational activities” (p. 50) is 
required and that  
it seems that the current belief is that Information and Communications 
Technology (ICT) is not only the backbone of the Information Society, but also an 
important catalyst and tool for inducing educational reforms that change our 
students into productive knowledge workers.  (p. 63) 
Teachers are not implementing technology with effectiveness and this makes the role of 
ITFs essential in education (Ertmer & Ottenbreit-Leftwich, 2010).  Berrett et al. (2012) 
cited Ertmer and Ottenbreit-Leftwich (2010) to contend that “leaders are needed who, 
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regardless or title or school district role, can act as change agents to promote the 
successful implementation of technology” (p. 203).  ITFs hold important technology 
leadership roles in our schools (North Carolina Public Schools, 2013).  The North 
Carolina Department of Public Instruction sets forth specific expectations of the ITFs.  
Those expectations are depicted in Table 5. 
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Table 5 
North Carolina Department of Public Instruction Expectations for School-Level 
Technology Facilitators 
 
 
Expectations 
 
 
Indicators 
1.  
2. Planning and Facilitating 
Teaching and Learning 
 
 
 
 
 
 
 
 
 
 
 
3. Planning and Facilitating 
Information Access and 
Delivery 
 
 
 
 
 
 
 
 
 
4. Planning and Facilitating 
Program Administration 
 
Collaborates with all teachers to create curricular 
resources and encourage interdisciplinary approaches to 
learning by working with other school-level support 
staff (e.g. Media Specialist, Instructional Specialists). 
 
Facilitates the use of instructional technology at the 
school(s) by modeling appropriate uses of those 
technologies. 
 
Implements a professional development plan that 
intentionally trains teachers in the use of emerging 
instructional technologies. 
 
Implements research based, standards based, 
instructional practices that promote learning. 
 
Collaborates with teachers and administrators to fulfil a 
successful integration of technology in the curriculum. 
 
Advocates for access, support, and sustainability of the 
school technology infrastructure. 
 
Engages various stakeholders in the school technology 
program. 
 
Leads in the systematic evaluation of the school-level 
technology plan. 
 
Collaborates with all school members to strengthen the 
technology program. 
 
Note. North Carolina Public Schools (2013). 
The expectations set forth by North Carolina Public Schools establish the 
guidelines by which ITFs should adhere.  The role of the ITF should be to intentionally 
serve as a resource to classroom teachers but not to serve as the classroom teacher (Patter, 
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2009), since ultimately, “teachers are responsible designers of their classes’ learning 
environments” (Almas & Krumsvik, 2008).  Additionally, ISTE established eight 
technology facilitation standards to help identify what the role of an ITF should be.  
Those standards are 
1. Educational technology facilitators demonstrate an in-depth understanding of 
technology operations and concepts. 
2. Educational technology facilitators plan, design, and model effective learning 
environments and multiple experiences supported by technology. 
3. Educational technology facilitators apply and implement curriculum plans that 
include methods and strategies for utilizing technology to maximize student 
learning. 
4. Educational technology facilitators apply technology to enhance and improve 
personal productivity and professional practice. 
5. Educational technology facilitators apply technology to enhance and improve 
personal productivity and professional practice. 
6. Educational technology facilitators understand the social, ethical, legal, and 
human issues surrounding the use of technology in PK-12 schools and assist 
teachers in applying that understanding in their practice. 
7. Educational technology facilitators promote the development and 
implementation of technology infrastructure, procedures, policies, plans, and 
budgets for PK-12 schools. 
8. Educational technology facilitators will contribute to the shared vision for 
campus integration of technology and foster an environment and culture 
conducive to the realization of the vision. 
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Williamson and Reddish (2009) suggested the above standards as a validation for 
the role of technology professionals, stating that others “may not understand the full 
range of what technology professionals do or why technology facilitation and leadership 
is a critical component of school improvement” (p. 25).  In North Carolina, ITFs are 
given a licensure endorsement to formalize their role as professionals (Williamson & 
Reddish, 2009).  The intent for the ITF standards is to help technology professionals 
shape and implement technological vision in our classrooms and to help others “achieve 
national technology standards” (ISTE Technology Standards for Teachers, 
Administrators, and Students) they often do not realize exist (Williamson & Reddish, 
2009, p. 22). 
Patter’s (2009) research suggested that the role of ITFs is to give teachers the 
training and support they need to use instructional technology effectively in their 
classrooms since oftentimes “the teachers’ consciousness of what they are doing and why 
they are doing it may be absent and difficult to articulate” (Almas & Krumsvik, 2008, p. 
105).  According to the Guidance for Instructional Technology Resource Teacher and 
Technology Support Positions, it is “in this role they [ITFs] are also agents of change and 
are actively engaged in curriculum development and lesson planning” (Patter, 2009, p. 
39).  Early studies on the role of ITFs contended that teachers are more likely to integrate 
technology into their curriculum when they have knowledgeable technology support 
personnel who can give them instructional guidance and emotional support (Patter, 2009; 
Pearson, 1994; Persky, 1990).  These studies indicate that “whether this person is at the 
site or the district, just having someone in such a role can be a valuable asset in creating, 
implementing, and directing a vision for integrating technology into schools” (Patter, 
2009, p. 39). 
 55 
 
In Farah’s (2012) study, local school support for instructional technology was one 
factor identified in influencing technology self-efficacy levels (p. 69).  Both insinuate a 
focus on the needs of teachers and students rather than hardware or software which has 
traditionally been the approach to technology professional development (Knapp, 1996; 
McCannon & Crews, 2000, as cited by Lawless & Pellegrino, 2007, p. 593).  They also 
indicate the need for school-level technology leadership that “matches emerging 
technologies with evolving institutional, student, and faculty needs” (Wright, Marsh & 
Miller, 1999, p. 17).  Wright et al. (1999) stated that 
although technology development continues to move at a rapid rate, scholars will 
have consistent challenges in assessing issues related to productivity, 
effectiveness, performance outcomes, and assessment.  Technology administrators 
must consistently match technological advances with evolving institutional, 
student, and faculty needs.  (p. 1) 
Because school -level ITFs are leaders in the effective use of instructional 
technologies, the work of Wright et al. (1999) poses significant implications for them.  
Lawless and Pellegrino (2007) cited various recent research studies (Cole et al., 2002; 
Holbein & Jackson, 1999; Kariuki, Franklin, & Duran, 2001; Mulqueen, 2001; Orrill, 
2001) that support the notion that ITFs are following a “new trend toward using a 
mentoring or coaching model to support teacher change” (p. 594).  MacAurthur and 
Pilato (1995) maintained that the “key features of the mentoring approach are that 
assistance is provided in the context of a personal relationship and is focused on the 
individual needs of the protégé (as cited by Lawless & Pellegrino, 2007, p. 594).  The 
evaluation of this approach to technology leadership and support  “illustrated that the 
teachers became more comfortable with the technology and developed a greater 
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proficiency in their computer use as a result of their participation” as well as seeing the 
technologies available as tools for teaching and learning best practices (Lawless & 
Pellegrino, 2007, p. 594).  Lawless and Pellegrino (2007) also established that this model 
of professional development is also beneficial to the mentor in that they learn “how to 
best provide collegial support over time” (p. 594). 
Bandura’s (2001) research on the temporal extension of human agency found that 
“people set goals for themselves, anticipate the likely consequences of prospective 
actions, and select and create courses of action likely to produce desired outcomes and 
avoid detrimental ones” (p. 7).  Therefore, the role of the ITF should inform, engage, and 
motivate teachers in a way that would encourage them to integrate best practices for 
instructional technologies into their processes for classroom goal setting and acting 
effectively upon those goals. 
Various research portray the relationship between ITFs and teachers as bound by 
the potential implications on teacher technology efficacy and positive instructional 
change (Allinder, 1994; Booth, 2008; Guskey, 1988).  Williamson and Reddish (2009) 
maintained that because many educational trends are pushing for a movement away from 
traditional teaching strategies, the role of the ITF will not just be training teachers in 
technology; it will be trying to successfully “challenge teachers’ long-standing beliefs 
about teaching and learning” and helping them feel confident in their ability to make 
those changes (p. 38). 
Summary 
The findings in the literature review support the use of ITFs in fostering higher 
teacher technology efficacy when using digital classroom resources.  Instructional 
technology has the power to motivate students and teachers, add to the innovativeness 
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and creativity of learning experiences, and raise student achievement.  Instructional 
technology also has the potential to intimidate teachers and pose restrictive barriers that 
hinder successful school-wide implementation.  An analysis of relatable research 
suggests that sustainable professional development, strong ITF and administrator 
leadership, and high levels of teacher technology efficacy are all beneficial conditions for 
successful school technology integration.  Reciprocally, as teachers become more 
confident and capable in the integration of technologies, their integration practices will 
become stronger and more consistent.   
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Chapter 3:  Methodology 
Introduction 
 “In repeated and ongoing analyses of classroom practice using the Level of 
Technology Implementation (LoTi) framework, researchers consistently find that the 
most common technology uses in classrooms are not aligned to research-based best 
practices” (Moersch, 2002, as cited by ISTE, 2009, p. 34).  Studies also show that “the 
amount of confidence a teacher possesses in using computers and related information 
technology may greatly influence his or her effective implementation of technology 
methods in the classroom” (Christensen, 2002, p. 411).  Williamson and Reddish (2009) 
opined that “schools today must meet the growing need for highly qualified educational 
technologists” so that educators can become more competent and confident users of 
instructional technologies (ISTE, 2009, p. 32).    
This study explores the impact of the role of the school-level ITF on teacher 
technology efficacy in the integration of classroom instructional technology practices.  
Data collected from this study will add to the current body of knowledge of teacher 
technology efficacy and classroom technology integration.  Additionally, it will offer 
insight into what impact services offered by the ITF have on teacher confidence when 
implementing technology into teaching practices.    
Methodology 
 The research method for this study was a mixed-methods case study approach 
which was used to provide for a comprehensive understanding of quantitative survey data 
collected along with probing qualitative interview questions.  For this case study, the 
convergence of quantitative and qualitative data resulting from a mixed-methods 
approach provided a stronger understanding of the research problem than either by itself 
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(Creswell, 2014, p. 215).  The case study design allowed the researcher to gather data that 
provided a clearer understanding of teacher beliefs in their capacities to integrate 
instructional technologies into classroom practices as a result of the role of the school-
level ITF.   
Participants 
 A beginning-of-the-year survey designed to gather information regarding the level 
of teacher technology efficacy was presented to all certified staff at one middle school 
and one elementary school by the school administrators.  The researcher used the data 
from this Likert-style survey as baseline data for this study on teacher technology 
efficacy.  The schools participating in the study were chosen due to accessibility to the 
researcher, as the researcher currently serves those two locations as the school-level ITF.  
Approximately 60 certified staff from both schools participated in the pretreatment 
survey administered by the school principal.  This case study examined the impact that 
the school-level ITF had on teacher technology efficacy during the 8-month treatment 
period (September-April).  A posttreatment survey identical to the pretreatment survey 
was given to approximately the same number of certified staff in each school following 
the same protocol, but the response rate changed from 72% to 83% at the elementary 
school and from 86% to 72% at the middle school. 
 Interview samples were randomly chosen based on study strata.  The interview 
participants were certified staff members from the two schools receiving the pre and 
posttreatment survey.  The middle school administrator randomly selected two teachers 
from each of the following groups from the middle school: sixth grade, seventh grade, 
eighth grade, middle school exploratory (chorus, band, art, health, and physical 
education), and exceptional children.  From the elementary school, the administrator 
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randomly selected two teachers from each of the following groups: K-2, 3-5, encore 
(music, art, guidance, media, and physical education), and exceptional children.  Both 
administrators used observation data from Standard 4d of the North Carolina Teacher 
Evaluation Instrument as the guide for selecting teachers.  Standard 4d establishes that 
observations of the following behaviors are indicative of an effective user of technology: 
 Teachers integrate and utilize technology in their instruction.  
 Teachers know when and how to use technology to maximize student 
learning.  
 Teachers help students use technology to learn content, think critically, solve 
problems, discern reliability, use information, communicate, innovate, and 
collaborate.  
 Teachers know appropriate use.  
Observations throughout the course of the school year were used to sort all 
certified classroom, EC, Encore, and Exploratory teachers into two groups: frequent and 
effective users of technology and infrequent and ineffective users of technology.  Each 
member of those groups was assigned a number.  This number served as the identifiable 
association for data tracking of interviewed participants.  All group member numbers 
were entered into a digital research randomizer, and the first entry from each group was 
chosen to represent each two-participant group in both the middle and elementary 
schools.  When initially randomized participants declined the research study, numbers 
were digitally randomized again to select another participant. 
Instruments 
 One of the surveys used for this study was the Computer Technology Integration 
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(CTI) Survey (Wang et al., 2004; Appendix A).  This survey “determines one’s 
confidence level with integrating technology into classroom teaching” (Farah, 2012, p. 
55).  Wang et al. (2004) used this survey in a similar study measuring preservice 
teachers’ self-efficacy for technology integration (as cited by Farah, 2012, p. 55).  The 
CTI survey consists of 21 statements using a 5-point Likert scale that ranges from 
1=Strongly Disagree (SD) to 5=Strongly Agree (SA).  As Farah (2012) stated, “all 21 
items are positively and consistently worded with the initial stem of –I feel confident 
that” (Wang et al., 2004, as cited by Farah, 2012, p. 55).  The CTI survey was developed 
by Wang et al. and was reviewed for both content and construct validity.  The content 
validity of the instrument “was found to be convincing after a panel of experts in the area 
of self-efficacy reviewed the survey items” (Farah, 2012, p. 55), while “the evidence of 
construct validity is mainly empirical in nature (Wang et al., 2004, as cited by Farah, 
2012, p. 55).  Constructs measured by this survey include technology skills, technology 
strategies, technology standards, and other technology abilities.  Permission to use this 
survey was obtained prior to the beginning of this study (Appendix B).  Farah found that 
in a similar study, researchers found the CTI survey to be a valid instrument for 
measuring the constructs identified within the survey; and in the same study, “Cronbach 
alpha coefficients were calculated for both presurvey data and postsurvey data to 
determine the reliability of the instrument” (Wang et al., 2004, p. 236, as cited by Farah, 
2012, p. 55).  “The Alpha coefficients of .94 and .96, respectively, supported that the 
instrument was highly reliable and holds promise for its use in further research” (Wang et 
al., 2004, p. 236, as cited by Farah, 2012, p. 55).  
 The researcher developed a second survey to analyze the influence that the 
school-level ITF had over the change in answer frequencies from the pre and post CTI 
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survey data.  Permission was obtained by the author of the CTI survey to modify the 
original in order to make instrument items similar (Appendix C). This survey was given 
after the post CTI survey was completed by participants.   
Cluster sampling was used to identify the population for this study.  
Administrators from each school sorted every teacher from the following groups into two 
categories based on observations throughout the year: Elementary – K-2, 3-5, EC, and 
Encore; and Middle – 6, 7, 8, EC, and Exploratory.  One group represented frequent and 
effective users of technology while the other represented less-frequent and less-effective 
users of technology.  A random number was assigned to each group member, and a 
digital randomizer was used to select two representatives from each strata at the 
elementary and middle school levels.  Volunteers from each of the strata answered 
interview questions at the school where they teach.  The data room was the setting used 
for this process since it is routinely used for other meetings where teachers meet to 
discuss data with administrators and support personnel.  Probing questions were asked on 
an individual basis to provide clarity for the researcher and were written into the 
interview protocol by the researcher. 
Procedures 
 The research design was a mixed-methods case study approach involving two 
Likert-type quantitative survey and semi-structured, open-ended interview questions for 
the qualitative collection of data.  The researcher contacted the district superintendent as 
well as the district director of technology to request permission to conduct the study 
(Appendix D).  The researcher also contacted the principals at each of the study schools 
for permission to involve staff in the study.  After approval from said parties, the 
researcher inquired of the superintendent the proper protocol for conducting research 
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within the school district.  The superintendent served on the dissertation committee for 
the researcher and has access to all data and findings resulting from the study.   
The CTI survey was given by principals at the beginning of the year for their 
professional planning purposes.  Results from the presurvey results served as the baseline 
for this study.  The presurvey was shared via Google Documents by way of teacher 
email.  Data were collected digitally and were stored in Google Spreadsheet.   
The postsurvey was administered by principals at the end of April.  The survey 
was again presented via Google Documents by way of teacher email to maintain 
consistency of delivery and promote a high response rate for survey results.   
A second survey was given after post CTI data were analyzed to measure the 
extent to which the school-level ITF impacted teacher technology efficacy during the 
2014-2015 school year.  The survey was presented via Google Documents as well by way 
of teacher email and was sent by school administrators.  This survey was titled ITF 
survey and was used to measure the impact of the role of the ITF on teacher efficacy.  
Questions for the ITF survey were created to mirror the items on the CTI survey (Wang 
et al., 2004).  Explicit permission for the modification of the CTI survey was obtained 
(see Appendix C).   
The ITF survey was validated by experts in the field.  The technology 
department in another school district carefully read the ITF survey items and provided the 
researcher with feedback indicating whether or not the Likert-scale questions elicited 
responses that related directly to the constructs of this study.  Changes were made by the 
researcher according to this feedback.   
A letter describing the study was shared with school administrators, and their 
voluntary participation in the postsurvey was requested and documented.  Copies of this 
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letter were shared with the superintendent prior to the disbursement of the letter to 
principals.    
A letter of consent was also given to proxy interviewers and potential 
interviewees.  The consent form notified participants that all information collected was to 
be audio recorded and transcribed for accuracy.  Handwritten notes in addition to 
multiple digital devices were used for recording to promote accuracy.  The form also 
indicated that each participant would have the option to see a copy of his/her transcribed 
sessions before it was published and that his/her name would not be identified.  All 
participant information was kept confidential and under lock and key until the researcher 
completed the study, and then it was destroyed.   
Procedures for conducting the interviews considered the data collection via pre 
and postsurveys for intervention design at the sample schools.  The results of said surveys 
were used to create interview questions to further validate survey results and to aid the 
researcher in understanding the research question.  Twenty-six teachers were interviewed 
for this study.  Demographic questions were also asked to assess other important 
variables of teacher efficacy such as the number of years of teaching experience and 
licensure level.  The curriculum specialist from each participant site served voluntarily as 
a proxy interviewer because of their knowledge of both instructional and technological 
strategies as well as the trust relationship they had established with interviewees.  An 
interview protocol was created that included the date, place, interviewer, interviewee, 
instructions for the proxy interviewer to follow to ensure consistency among various 
interviewees, questions to be asked (beginning with an ice-breaker), probing questions to 
ask as they arise in the conversations (may vary per participant), and a final thank you 
statement (Creswell, 2014).  The use of a nonadministrative proxy for this process was 
 65 
 
intended to reduce response bias from interview participants and to eliminate any feeling 
of evaluative pressure to the interviewee. 
Data Analysis 
 This study used specific approaches for analyzing the data from the mixed-
methods study.  Response bias was monitored as survey results were reported.  A Wave 
Analysis was conducted over the timespan for which each survey was open for 
completion (Creswell, 2014).  School administrators established the timeline for 
completion.  Each week, the researcher examined average responses on select items to 
see if there was significant change (Creswell, 2014).  Descriptive statistics on the results 
of each of the constructs in the Likert-type pre and post CTI survey were analyzed to 
determine the overall self-efficacy of each of the study strata.  This study did not proceed 
analysis beyond descriptive approaches since the participant sample is too small for 
inferential data analysis (Creswell, 2014).   
 The qualitative data for this study was audio recorded and transcribed.  The 
researcher completed a content analysis of the results of the qualitative data.  Individual 
responses to each question were studied to determine if there were any developing 
themes that led to information regarding the research question.  Comparisons between 
teachers who were avid and infrequent users of technology were made using this data and 
were organized during the coding process.   
Limitations 
 A limitation of this study is that only two schools were included in the data 
collection.  Administrator support of this study may have helped ensure that participants 
would actively participate in the survey and that quantitative and qualitative data would 
enlighten the researcher to improve services to the schools.  Additionally, Creswell 
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(2014) indicated that the interview process naturally yields potential limitations due to the 
fact that  
they provide indirect information filtered through the views of interviewees; they 
provide information in a designated place rather than in a natural setting; the 
presence of the researcher may bias responses; and not all people are equally 
articulate and perceptive.  (p. 191) 
The use of audio materials could have also made materials “hard to interpret” (Creswell, 
2014, p. 192). 
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Chapter 4: Study Results 
Introduction 
 The purpose of this case study was to examine how the role of a school-level ITF 
impacted the technology efficacy of teachers as they integrated instructional technologies 
into classroom practices in two rural, northwest region schools in North Carolina.  This 
study focused on results from triangulated data in order to determine the level of impact 
of the school-level ITF on four distinct survey constructs: Skills, Strategies, Standards, 
and Other Abilities. 
 The Skills construct contained questions that evaluated teacher confidence in their 
basic computer capabilities, terminology, and classroom integration of technology.  The 
Skills construct also assessed teacher confidence in evaluating and choosing appropriate 
classroom technologies.  The Strategies questions evaluated teacher confidence in their 
abilities to apply classroom technologies in various ways as they were appropriate to 
student learning.  Questions in the Standards construct were written to measure how 
confident teachers feel when applying integrated technologies to their curriculum 
standards; and the questions in Other Abilities measured teacher confidence in areas such 
as diverse learning, dealing with adverse attitudes towards technology, and capacity to 
become more capable with instructional technology over time. 
At the beginning of the school year, the CTI survey (Wang et al., 2004) was given 
by administrators to certified staff at each school.  After 8 months an identical 
posttreatment survey was again distributed by administrators to certified staff at each 
school.  These surveys were used to quantify the level of teacher technology efficacy in 
each of the survey constructs at each point in time.  Comparative data was gathered by 
analyzing differences in pre and posttreatment surveys.  A separate survey (ITF survey) 
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designed to measure the impact of the role of the school-level ITF was given after the 
posttreatment survey in order to determine the extent that role affected changes in pre and 
posttreatment response frequencies.  Finally, interviews were used to provide further 
clarity of the survey data and to more deeply explore the impact the role of the ITF had 
on teacher technology efficacy during the treatment period.  To maintain confidentiality, 
participants were randomized using a digital number randomizer.  Participants were 
identified numerically rather than by name.  The researcher used proxy interviewers for 
the collection of the qualitative data and an independent transcriptionist for the 
transcribing of the interview sessions.  A total of 26 interviews were conducted for this 
study.    
Research Question 
What is the impact of the school-level ITF on teacher technology efficacy during 
the integration of instructional technologies at the sites chosen for this research 
study? 
Participation Rate 
 Approximately 36 certified staff members were invited to participate in the pre 
and posttreatment CTI surveys at the elementary school involved in this study.  At the 
middle school, there were also 36 certified staff members invited to participate.  The 
survey link was forwarded via email to all full-time, certified teaching staff at both study 
sites by school administrators.  Twenty-six of the 36 teachers invited to participate at the 
elementary school responded for a 72% response rate.  The middle school response rate 
on the same survey was considerably higher at 86% where 31 of 36 teachers participated.  
The posttreatment survey link was also forwarded by administrators via email.  The 
response rate on the posttreatment CTI survey at the elementary school was higher than 
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that of the pretreatment survey with 30 of 36 respondents for 83%.  At the middle school, 
the response rate dropped from 86% to 72% with 26 of 36 participants completing the 
survey.  The ITF survey that was forwarded via email by school administrators after the 
posttreatment CTI survey gained 21 of 36 responses at the elementary school for a 58% 
response rate and 22 of 36 responses at the middle school for a 61% response rate.   
 Surveys were quantified by assigning a Likert-scale point value to each possible 
response.  Response descriptors were assigned the following values: 1=strongly disagree; 
2=disagree; 3=neither agree nor disagree; 4=agree; 5=strongly agree.  As completed 
surveys were analyzed, individual questions were coded first by survey construct in one 
of the following categories: Skills, Strategies, Standards, and Other Abilities; and then 
coded by percent agreement.  Tables 6 describes the overall percent agreement for each 
of the survey constructs for both study sites on pretreatment CTI surveys.   
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Table 6 
Overall Percent Agreement for Pretreatment CTI Survey Constructs 
 
  
Survey Constructs 
 
N= 
 
Percent Agreement 
4=agree and 5=strongly agree 
N (%) 
 
 
Elementary School 
 
Skills 
Strategies 
Standards 
Other Abilities 
 
156 
130 
130 
130 
 
113 (72) 
  96 (74) 
  79 (61) 
  99 (76) 
 
Middle School Skills 
Strategies 
Standards 
Other Abilities 
180 
150 
150 
150 
152 (84) 
130 (87) 
119 (79) 
136 (91) 
 
 
Table 7 describes the overall percent agreement for each of the survey strata for 
both study sites on posttreatment CTI surveys. 
Table 7 
Overall Percent Agreement for Posttreatment CTI Survey Constructs 
 
  
Survey Strata 
 
 
 
N= 
 
Percent Agreement 
4=agree and 5=strongly agree  
N (%) 
 
 
Elementary School 
 
Skills 
Strategies 
Standards 
Other Abilities 
 
 
180 
150 
150 
150 
 
149 (83) 
122 (81) 
  99 (66) 
119 (79) 
Middle School Skills 
Strategies 
Standards 
Other Abilities 
 
156 
130 
130 
130 
130 (83) 
104 (80) 
101 (78) 
111 (85) 
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Table 8 describes the overall percent agreement for each of the survey constructs 
from both study sites on the ITF survey which was used to analyze the influence that the 
school-level ITF had over the change in answer frequencies from the pre and post CTI 
survey data.   
Table 8 
Overall Percent Agreement for ITF Survey Constructs 
 
  
Survey Constructs 
 
 
 
N= 
 
Percent Agreement 
4=agree and 5=strongly agree 
N (%) 
 
 
Elementary School 
 
Skills 
Strategies 
Standards 
Other Abilities 
 
 
126 
105 
105 
105 
 
  91 (72) 
  76 (72) 
  64 (61) 
    77 (73) 
Middle School Skills 
Strategies 
Standards 
Other Abilities 
 
132 
110 
110 
110 
115 (87) 
  97 (88) 
  88 (80) 
  95 (86) 
 
While the response rates varied at each school and with each of the three 
quantitative measures, a considerable amount of data was collected by the total number of 
completed surveys.  A total of 57 pretreatment surveys, 56 posttreatment surveys, and 40 
teacher efficacy surveys were completed.  From the participants completing those 
surveys, 26 interview candidates were secured for a 1:1 session with a proxy interviewer.     
Survey Constructs 
 The CTI survey (Wang et al., 2004) contains 21 questions measuring teacher 
perception of their individual levels of confidence in various aspects of classroom 
technology integration.  The survey questions are grouped into four constructs: Skills, 
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Strategies, Standards, and Other Abilities.  Each subset of questions directly related to the 
overall construct and provided deeper understanding of teacher responses using Likert-
scale values to quantify responses.  As each category was analyzed, comparative data 
were collected by examining percent change from the pre and posttreatment CTI surveys.  
Supporting quantitative data were collected from the percent agreement per question on 
the ITF survey which was also quantified with Likert values.   
 Additional information was provided by participant interview data that were 
coded according to the four thematic survey constructs.  Table 9 depicts the frequency 
counts of those themes as they were coded from each participant’s interview.  Beneath 
the numerical participant identifier are the years of teaching experience.  Survey 
statements were coded as either positive (+) or negative (-) depending on the nature of the 
response.  If participant responses exhibited significant confidence or ability in a 
particular construct, they were coded as +.  Responses exhibiting significant discomfort 
or desire for further training in a particular construct were coded as -.  Responses that 
were not demonstrably positive or negative were not coded.  The + symbol indicated a 
statement of confidence or ability in one of the constructs.  The - symbol indicated a 
statement of discomfort or desire to learn more in one of the constructs.  Often, multiple 
codes were assigned for individual responses; for example, in the following statement, 
two Skill strengths and one Strategy strength were coded.   
Well, I’m comfortable with the basic stuff that we’ve talked about.  I’m 
comfortable with going to the sources and resources that I have been using.  I’m 
comfortable with the Smart Board (Skill Statement 1).  I’m comfortable with the 
PowerPoint presentations (Strategy Statement 1).  In PE, I’m comfortable with 
using the pedometers when we use them, and the audio and the technology that 
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we have in the gym (Skill Statement 2).  (Middle School Participant 1) 
Skill Statement 1 was coded because it is a reflection of the teacher’s confidence in using 
computer technologies in his classroom.  Skill Statement 2 was coded because it is in 
reference to a second kind of technology that the teacher integrated into instruction.  
Strategy statement 1 was coded because the statement not only indicated that the teacher 
used PowerPoint software, but that he/she used it for presentation purposes in his/her 
classroom.  Alternatively, the following response contained multiple (-) codes: 
Again, I would like to do some more projects, particularly in the health classroom 
(Skills Need Statement 1).  I mean Phys. Ed, yes we can use them to do some 
research, but you know, we’re also required to get so much physical activity time, 
so we don’t want to take up a lot of time with it, especially in the health classroom 
setting, I think some projects that we can utilize the laptops a lot would be helpful 
(Strategy Need Statement 1).  (Middle School Participant 1) 
Skills need statement 1 was coded because “I would like to do some more projects, 
particularly in the health classroom” alluded to a teacher desire to learn more content 
specific technology integration.  Strategy need statement 1 was coded because “especially 
in the health classroom setting, I think some projects that we can utilize the laptops a lot 
would be helpful” expressed the teacher need for ideas on how to utilize laptops for 
project-based learning in the health classroom.  Additionally, within the table, bold type 
indicated that the participant represented the frequent and effective users of the 
technology group.   
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Table 9 
Frequency Counts of Survey Themes by Participant 
 
  
Skills 
+           - 
 
 
Strategies 
+                - 
 
Standards 
+                 - 
 
Other Abilities 
+                   - 
 
P1 
18 Years 
 
 
4          5 
 
7                0 
 
2                 0 
 
0                  0 
P2 
15 Years 
3          2 5                0 2                 0 2                  0 
 
P3 
22 Years 
 
1          1 
 
1                0 
 
1                 0 
 
0                  0 
 
P4 
30 Years 
 
2          0 
 
7                0 
 
1                 0 
 
3                  0 
 
P5 
38 Years 
 
3          1 
 
1                1 
 
0                 0 
 
0                  0 
 
P6 
24 Years 
 
4          1 
 
5                0 
 
1                 0 
 
2                  1 
 
P7 
20 Years 
 
 
3          1 
 
5                2 
 
5                 0 
 
3                  0 
P8 
13 Years  
2          3 5                0 3                 0 1                  0 
 
P9 
24 Years 
 
 
4          1 
 
4                1 
 
2                 0 
 
2                  0 
P10 
7 Years 
 
6          4 7                3 2                 0 0                  0  
P11 
24 Years 
6          0 4                0 2                 0 0                  1 
 
P12 
13 Years 
 
1          1 
 
6                0 
 
2                 0 
 
2                  0 
 
P13 
20 Years  
 
1          1 
 
5                1 
 
0                 0 
 
3                  0 
(continued)
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Skills 
+           - 
 
 
Strategies 
+                - 
 
Standards 
+                 - 
 
Other Abilities 
+                   - 
 
P14 
5 Years 
 
1          1 
 
6               0 
 
1                 0 
 
4                  0 
 
P15 
3.5 Years 
 
 
0          1 
 
7                0 
 
0                 0 
 
2                  0 
P16 
3 Years  
2          1 6                0 1                 0 2                  0 
 
P17 
25 Years 
 
 
0          1 
 
 
9                0 
 
0                 0 
 
3                  2 
P18 
28.5 Years 
0          1 11              0 0                 0 0                  0 
 
P19 
9.5 Years 
 
2          0 
 
7                1         
 
1                 0 
 
1                  0 
 
P20 
9 Years 
 
3          0 
 
5                0 
 
1                 0 
 
1                  0 
 
P21 
6 Years 
 
5          2 
 
5                0 
 
2                 0 
 
2                  0 
 
P22 
17 Years 
 
3          3 
 
3                0 
 
0                 0 
 
0                  0 
 
P23 
10 Years 
 
1          2 
 
4                0 
 
0                 0 
 
3                  0 
 
P24 
2 Years 
 
2          0 
 
7                0 
 
1                 0 
 
5                  0 
 
P25 
8 Years 
 
3          0  
 
9                0 
 
1                 0 
 
3                  0 
 
P26 
8 Years 
 
Totals 
 
 
3          0 
 
 
67       33 
 
6                0 
 
 
147            9 
 
0                 0 
 
 
31               0 
 
4                  0 
 
 
75                4 
 
The process of sorting into groups according to administrators’ perceptions of 
technology effectiveness was based solely on observation data tied to North Carolina 
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Professional Teaching Standard 4d. 
Skills 
The Skills construct of the CTI (Wang et al., 2004) and ITF surveys contained 
questions specifically related to teacher confidence when selecting and using instructional 
software and hardware (Appendix A).  The Skills construct contained six questions on 
both the CTI (Wang et al., 2004) and ITF surveys. 
Table 10 displays comparative data from the pre and posttreatment CTI (Wang et 
al., 2004) survey Skills questions for the schools that participated in this study.  M 
represents middle school responses, while E represents elementary school responses.  
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Table 10 
Percent Change in Skills Questions from Pre and Post CTI Survey Responses 
 
 
 
 
Elementary School 
 
Pretreatment 
Percentage 
Agreement 
N=26 (%) 
 
 
Posttreatment 
Percentage 
Agreement 
N=30 (%) 
 
Change in 
Percent 
Agreement 
(%) 
 
1. I feel confident that I understand computer 
capabilities well enough to maximize them in my 
classroom. 
 
 
20 (77) 
 
26 (87) 
 
(10) 
2. I feel confident that I have the skills necessary to 
use computers for instruction. 
 
14 (54) 28 (93) (39) 
3. I feel confident that I can successfully teach 
relevant subject content with appropriate use of 
technology. 
 
19 (73) 26 (87) (14) 
4. I feel confident in my ability to evaluate software 
for teaching and learning. 
 
21 (81) 21 (70) (-11) 
5. I feel confident that I can use correct computer 
terminology when directing students’ computer 
use. 
 
19 (73) 22 (73) (0) 
6. I feel confident I can help students when they 
have difficulty using computers. 
20 (77) 26 (86) (9) 
 
Totals 
 
113 (72) 
 
149 (83) 
 
(11) 
 
Middle School 
   
 
1. I feel confident that I understand computer 
capabilities well enough to maximize them in my 
classroom. 
 
 
28 (93) 
 
22 (85) 
 
(-8) 
2. I feel confident that I have the skills necessary to 
use computers for instruction. 
 
29 (97) 20 (77) (-20) 
3. I feel confident that I can successfully teach 
relevant subject content with appropriate use of 
technology. 
 
24 (80) 22 (85) (5) 
4. I feel confident in my ability to evaluate software 
for teaching and learning. 
20 (67) 22 (85) (18) 
(continued) 
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Middle School 
 
Pretreatment 
Percentage 
Agreement 
N=26 (%) 
 
 
Posttreatment 
Percentage 
Agreement 
N=30 (%) 
 
Change in 
Percent 
Agreement 
(%) 
5. I feel confident that I can use correct computer 
terminology when directing students’ computer 
use. 
 
26 (87) 23 (88) (1) 
6. I feel confident I can help students when they 
have difficulty using computers. 
25 (83) 21 (81) (-2) 
Totals 152 (84) 130 (83) (-1) 
 
Teachers feeling confident in the Skills construct responded with agreement on 
the Likert-scale questions regarding their understanding of computer capabilities, skill 
acquisition for computer-related tasks, ability to teach relevant subject matter with 
technology, ability to evaluate appropriate software and hardware for instruction, ability 
to use correct terminology when implementing technology in their classroom, and ability 
to help students experiencing technological difficulty.  Table 11 displays comparative 
data from the ITF survey Skills questions from the middle (M) and elementary (E) 
schools.  
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Table 11 
Percent Differences on ITF Survey  
 
  
Percentage 
Agreement 
 
 
M 
N=22 (%) 
 
 
Difference in 
Percentage 
Agreement 
N (%) 
< less than or 
>greater than 
 
Percentage 
Agreement 
 
 
E 
N=21 (%) 
 
1. My school-level instructional technology 
facilitator helps me better understand computer 
capabilities well enough to maximize them in my 
classroom. 
 
20 (91) 
 
10 
> 
 
 
17 (81) 
2. My school-level instructional technology 
facilitator has coached me in acquiring additional 
skills necessary to use computers for instruction. 
21 (95) 14 
> 
17 (81) 
3. My school-level instructional technology 
facilitator has provided training that has increased 
my confidence in teaching relevant subject 
content with appropriate uses of technology. 
 
20 (91) 15 
> 
16 (76) 
4. I feel more confident in my ability to evaluate 
software for teaching and learning as a result of 
the support given by my school-level instructional 
technology facilitator. 
15 (68) 1 
> 
14 (67) 
5. In working with my school-level instructional 
technology facilitator, I have obtained increased 
confidence and ability to use correct computer 
terminology when directing students’ computer 
use. 
20 (91) 29 
> 
13 (62) 
 
6. The professional development opportunities 
offered by my school-level instructional 
technology facilitator have helped me feel more 
confident that I can help students when they have 
difficulty using computers. 
 
19 (86) 
 
19 
> 
 
14 (67) 
 
Totals 
 
115 (87) 
 
15 
> 
 
91 (72) 
 
On the initial pretreatment CTI survey, the middle school participants scored 
higher in agreement on all of the Skills questions with the exception of their ability to 
evaluate appropriate software and hardware for instructional use.  Change in percent 
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agreement from pre and posttreatment CTI surveys indicate that middle school 
participants experienced the most growth in this area over the course of the case study, 
with an 18% increase in agreement in their confidence in their ability to evaluate and 
choose technological resources.  Statements from qualitative analysis supported this leap.  
When asked which technology training had been most helpful at the middle school during 
the treatment period, Participant 1 responded with, “I think just the different ideas and 
maybe the use of some resources that we could go to, and get to utilize” was most 
helpful.  Participant 4 from the middle school stated, 
Well, I’ve had help with Google Documents, help you know to make sure that I’m 
using that properly, because it’s changed.  Tagxedo (word cloud software) has 
been a big thing, and Plickers (online polling software) has been something I’ve 
used, and received help on. 
Middle School Participant 7 indicated that “Looking at different sources online that we 
can use with students has been very helpful” and exhibited a confidence in this area when 
stating the following, 
As I’ve said before, we use it [technology] in multiple ways.  There are certain 
areas of technology that you may think are more appropriate for someone.  For 
example tools that I used in the elementary school, I may not necessarily be using 
in the middle school realm, but I as a teacher have to first of all test out that tool, 
and make sure it’s going to be appropriate for classroom use.  Try it out with the 
students.  They’re going to be very vocal about whether they like it or not.  
You’re going to know immediately if it’s a good tool to use, and how can you 
adapt that tool and use it to meet the goals you have for your instruction.  I think 
as a professional you have to make that decision yourself. 
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This area was the weakest according to elementary school participant responses to 
the CTI surveys.  From the beginning of the treatment to the end, their percent agreement 
decreased by 11%.  Qualitative data clarifying the decrease in this question were 
identified in participant interviews.  Participant 12 from the elementary school stated, 
I would like to be able to keep up with newer things that are coming out.  Even 
with a degree in computer science, technology is constantly changing, and I think 
if opportunities or I guess professional development was offered for the newest 
things out, that would be helpful. 
Additionally, when Elementary School Participant 14 was asked about what support 
he/she felt he/she needed to be able to select technology tools for projects in his/her 
classroom, he/she responded, “Just information about the different ways to use different 
types of technology for my specific grade level.”  Elementary School Participant 15 
suggested that he/she would benefit from “knowledge of more kid-friendly websites”; 
and Participant 16 from the elementary school specifically noted that he/she would be 
“more confident if I had a little more training in some of the areas, like Google Drive, or 
some of the newer web-based tools.”   
 In both schools, qualitative data themes were discovered to support the 
quantitative survey results.  Interview respondents at the middle school level had an 
overall greater Skills presence embedded within the interviews transcribed there, while 
the elementary school respondents consistently mentioned that they would benefit from 
software or hardware specific training in their areas.    
 The greatest increase in percent change for the elementary school was for 
question 2 which stated, “I feel confident that I have the skills necessary to use computers 
for instruction.”  The posttreatment CTI survey indicated a 39% increase in agreement 
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from the pretreatment survey.  Interviews indicated a particular confidence when using 
available hardware to integrate instructional technology into participant classrooms.  
Elementary School Participant 23 was asked to describe technology integration in his/her 
classroom and replied,  
I currently have two iPads, and we use them a lot during out math sessions.  We 
have built stations that they are integrated into, and also during their reading 
zones, we have one zone set up with iPads that they do a type of graphic organizer 
on them.   
Participant 24 from the elementary school also identified having a strong ability to 
evaluate and integrate educational software and hardware when asked about integrating 
technology into his/her classroom. 
Well, we try to use some sort of technology every day, whether it’s the Smart 
Board, Document Camera, or we recently have been using iPads a lot.  I use them 
in small groups.  I use them to do projects for writing.  I use the Smart Board to 
do Technology Retell, or to practice reading skills.  We integrate it that way.  We 
use whole group activities such as Plickers (online polling software). 
 At the middle school, participants responded with 97% agreement of their 
confidence in their ability to use computers for instruction on the pretreatment CTI 
survey and responded with 77% agreement after the case study treatment had been 
completed.  Change for this specific skill represents a 20% decrease. 
 Both study sites responded with an 83% agreement overall in the Skills construct 
of the CTI survey.  The 83% represented a 1% decrease at the middle school but an 11% 
increase at the elementary school.  A total of three questions experienced a decrease in 
percent agreement from pre and posttreatment CTI surveys at the middle school, while 
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only one question experienced a decrease in percent agreement at the elementary school 
level.   Of the 21 elementary school teachers who took the ITF survey at the elementary 
level, there was an average of 72% agreement on Skills construct questions that the 
school-level ITF had an impact on their confidence in this area.  At the middle school 
level, 22 teachers took the ITF survey.  There was an average of 87% agreement among 
Skills construct questions regarding the impact of the school-level ITF in this area.  
Strategies 
 The strategies construct of the CTI (Wang et al., 2004) and ITF surveys contained 
questions specifically related to teacher confidence when applying selected instructional 
technologies in their classrooms (Appendix A).  The Strategies construct contained five 
questions on both the CTI (Wang et al., 2004) and ITF surveys.  Table 12 displays 
comparative data from the pre and posttreatment CTI (Wang et al., 2004) survey 
Strategies questions for the schools that participated in this study. 
 84 
 
Table 12 
Percent Change in Strategies Questions from Pre and Post CTI Survey Responses 
 
 
 
 
Elementary School 
 
Pretreatment 
Percentage 
Agreement 
N=26 (%) 
 
 
Posttreatment 
Percentage 
Agreement 
N=30 (%) 
 
 
Change in 
Percent 
Agreement 
(%) 
 
1. I feel confident I can effectively monitor students’ 
computer use for project development in my 
classroom. 
 
 
21 (81) 
 
21 (70) 
 
(-11) 
2. I feel confident that I can motivate my students to 
participate in technology-based projects. 
 
22 (85) 23 (77) (-8) 
3. I feel confident I can mentor students in 
appropriate uses of technology. 
 
13 (50) 28 (93) (43) 
4. I feel confident I can consistently use educational 
technology in effective ways. 
 
18 (69) 27 (90) (21) 
5. I feel confident I can provide individual feedback 
to students during technology use. 
 
22 (85) 23 (77) (-8) 
Totals 96 (74) 122 (81) (7) 
 
Middle School 
   
 
1. I feel confident that I understand computer 
capabilities well enough to maximize them in my 
classroom. 
 
 
25 (83) 
 
19 (73) 
 
(-10) 
2. I feel confident that I have the skills necessary to 
use computers for instruction. 
 
28 (93) 23 (88) (-5) 
3. I feel confident that I can successfully teach 
relevant subject content with appropriate use of 
technology. 
 
26 (87) 22 (85) (-2) 
4. I feel confident in my ability to evaluate software 
for teaching and learning. 
25 (83) 19 (73) (-10) 
5. I feel confident that I can use correct computer 
terminology when directing students’ computer 
use. 
 
26 (87) 21 (81) (-6) 
Totals 130 (87) 104 (80) (-7) 
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Teachers feeling confident in the Strategies construct responded with agreement 
on the Likert-scale questions regarding their confidence in the application of instructional 
technologies.  Responses measured teacher confidence in effective monitoring of students 
during technology integrated projects, ability to motivate students in the use of 
technology for classroom projects, mentoring students in the appropriate uses of 
technology, ability to consistently and effectively integrate technology into instruction, 
and offering feedback during technology use (or with integrated technologies).  Table 13 
displays comparative data from the ITF survey Strategies questions from the middle (M) 
and elementary (E) schools.  
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Table 13 
Percent Differences on ITF Survey  
 
  
Percentage 
Agreement 
 
 
M 
N=22 (%) 
 
 
Difference in 
Percentage 
Agreement 
(%) 
< less than or 
>greater  than 
 
Percentage 
Agreement 
 
 
E 
N=21 (%) 
 
1. As a result of working with my school-level 
instructional technology facilitator I feel more 
confident that I can effectively monitor students’ 
computer use for project development in my 
classroom. 
 
 
18 (82) 
 
15 
> 
 
 
14 (67) 
2. As a result of working with my school-level 
instructional technology facilitator I feel more 
confident that I can motivate my students to 
participate in technology-based projects. 
20 (91) 15 
> 
16 (76) 
3. As a result of working with my school-level 
instructional technology facilitator I feel more 
confident that I can mentor students in appropriate 
uses of technology. 
 
20 (91) 20 
> 
15 (71) 
4. As a result of working with my school-level 
instructional technology facilitator I feel more 
confident that I can consistently use educational 
technology in effective ways. 
 
20 (91) 10 
> 
17 (81) 
5. As a result of working with my school-level 
instructional technology facilitator I feel more 
confident that I can provide individual feedback to 
students during technology use.  
 
19 (86) 19 
> 
14 (67) 
Totals 97 (88) 16 
> 
76 (72) 
 
On the pretreatment CTI survey, the middle school participants scored higher in 
agreement on all five strategies questions.  Change in percent agreement from pre and 
posttreatment CTI surveys indicated that elementary school participants experienced the 
most growth in this area over the course of the case study, with an overall 7% increase in 
agreement in their confidence in their ability to apply and manage instructional 
technologies in their classrooms.  Middle school participants responded with a 7% 
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decrease in agreement in the Strategies construct on the posttreatment CTI survey.  
Statements from qualitative analysis provide additional support of the quantitative results.  
Evidence of teacher confidence in the strategies section of the survey are found in 
participant data such as, “We have check-in points when they’re doing a project they 
check in with us at certain points within their project to make sure they’re following the 
rubric, and they are addressing all the standards they have to cover” (Elementary School 
Participant 25).  When asked what kinds of technology-integrated activities seemed to 
motivate students most, Elementary School Participant 25 responded, “Projects.  When 
they’re using the iPads or the laptops themselves to create something on their own . . . 
they ask to do it!”  Participant 24 elaborated further on an application of technology that 
motivated student learning: 
I’m just going to keep trying to find new ways to do that [enrich student learning 
for students with a strong ability to use technology].  Like I just recently 
discovered a writing app that I can use for their writing.  My kids have hated 
writing until this writing assignment, because we integrated this really fun 
technology.   
This elementary school participant supported his/her claims by stating that “the apps that 
are on the iPad” motivated students most because “they really liked those.”  Participant 
23 from the elementary school responded with a confidence in gathering student data and 
providing feedback through the use of integrated classroom technologies.  When asked 
how he/she had used technology to collect and analyze student data, he/she responded, 
“We use questioning games, and then it saves the data, so then you can see who’s getting 
it right then, or who is still struggling and needs help.”  Motivational strategies were also 
mentioned by Participant 21 of the middle school: 
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Activities [that motivate students] that are able to use Kahoot, which is a program 
of course that you can easily assess or formatively assess your students; activities 
such as New Path Learning, that provides individual lessons, where you can go in 
and of course set each individual student through their own achievement level, 
and they are able to follow different games and different learning activities to 
master the objective at hand;  IXL.com and Mobymax.com are also fun math 
programs that give a change in the classroom that make math a little more up and 
moving and energetic where it eliminates the stereotype of the famous Ferris 
Bueller movie where you see the teacher with a monotone voice taking 
attendance, saying, “Bueller, Bueller?” And to me that is something that I never 
ever want to see myself as.  I want to continue to grow, and I feel like with this 
generation, that these children are technologically driven, and they are going to 
continue to be. 
Confidence in ability to offer student feedback through the use of technology was also a 
component of the Strategies construct that was identified in participant interviews.  When 
asked how feedback was offered to students when they used technology in the classroom, 
Middle School Participant 20 stated, 
Monitoring, constantly monitoring and with the interactive programs it 
automatically does feedback, the two I mentioned previously [Kahoot and 
Edmodo], will tell them immediately.  They know if they got it right or wrong.  I 
used Google Docs a lot this year as well.  They shared their documents with me, 
and I can put individual comments to them and they can reply back to me, and 
that worked well.  They like being able to email me too. 
 Similarly to the Skills questions, qualitative data themes were discovered to 
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support the quantitative survey results.  Interview respondents at the middle school had a 
greater “strategies” presence embedded within the interviews transcribed even though 
their post CTI score was 1% lower than the elementary respondents.  The greatest 
increase in percent change for the elementary school was for question 3 which states, “I 
feel confident I can mentor students in the appropriate uses of technology.”  The 
posttreatment CTI survey indicated a 43% increase in agreement from the pretreatment 
survey.  One example of mentorship was mentioned by Elementary School Participant 
18: 
And if it’s the student who is having difficulty, then we just talk with them, and 
see if it’s just that they don’t understand the question or the activity or directions 
that they’re supposed to use, or if it’s something that they just don’t know, and 
then we would have to group them and reteach them.  
Participant 24 from the elementary school also provided a response indicating mentorship 
during the integration of classroom technologies: 
We discuss you know, especially like if it’s a new thing that we’re doing, we’ll 
just, you know, I’ll go through the process, and we’ll do practice rounds, and then 
we usually just try to discuss any questions that they might have.  Was there 
something uncomfortable?  Did they not understand how we answer questions?  
That kind of thing. 
 At the middle school, all five Strategies questions experienced a decrease in 
percentage but still maintained a higher percent agreement on questions 1, 2, and 5 than 
the elementary school.     
 The level of confidence expressed by participants in the Strategies construct of the 
CTI survey at the elementary and middle school were fairly close in percentage, with an 
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80% agreement at the middle school and an 81% agreement at the elementary school.  Of 
the 21 elementary school teachers taking the ITF survey at the elementary level, there 
was a 72% agreement on Strategies construct questions that the school-level ITF had an 
impact on their confidence in this area.  At the middle school level, 22 teachers took the 
ITF survey.  There was an 88% agreement among Strategies construct questions 
regarding the impact of the school-level ITF in this area.  When asked, “what training 
was most helpful,” Middle School Participant 8 responded, 
I think the individual assistance that I have received beyond the workshops that 
was available, so that we were introduced to the material and discussed within the 
workshops as a group, but that our ITF was available to help us beyond that 
workshop, and actually implement some of the ideas for integration within the 
classroom.   
Elementary School Participant 24 also mentioned that because of “working one-to-one 
with my technology person,” he/she had gained the appropriate skills needed for the 
application of instructional technologies.  Qualitative data exist to support ITF survey 
percentages; and while both middle and elementary examples were found, they were 
more frequent in middle school interviews.   
Standards 
The third construct of the CTI (Wang et al., 2004) and ITF survey was Standards.  
The Standards questions specifically measured teacher confidence when applying 
instructional technologies to their classroom curriculum standards.  The Standards 
construct contained five questions on both the CTI (Wang et al., 2004) and ITF surveys.  
Table 14 displays comparative data from the pre and posttreatment CTI (Wang et al., 
2004) survey Standards questions for the schools that participated in this study.  
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Table 14 
Percent Change in Standards Questions from Pre and Post CTI Survey Responses 
 
 
 
 
Elementary School 
 
Pretreatment 
Percentage 
Agreement 
N=26 (%) 
 
 
Posttreatment 
Percentage 
Agreement 
N=30 (%) 
 
 
Change in 
Percent 
Agreement 
(%) 
 
1. I feel confident I can regularly incorporate technology 
into my lessons, when appropriate to student learning. 
 
 
19 (73) 
 
27 (90) 
 
(17) 
2. I feel confident about selecting appropriate technology 
for instruction based on curriculum standards. 
 
21 (81) 26 (87) (6) 
3. I feel confident about assigning and grading 
technology-based projects. 
 
7 (27) 11 (37) (10) 
4. I feel confident about keeping curricular goals and 
technology uses in mind when selecting an ideal way to 
assess student learning. 
 
17 (65) 20 (67) (2) 
5. I feel confident about using technology resources (such 
as spreadsheets, electronic portfolios, etc.) to collect 
and analyze data from student tests and products to 
improve instructional practices. 
 
15 (58) 15 (50) (-8) 
Totals 79 (61) 99 (66) (5) 
 
Middle School 
 
   
 
1. I feel confident I can regularly incorporate technology 
into my lessons, when appropriate to student learning. 
 
 
28 (93) 
 
23 (88) 
 
(-5) 
2. I feel confident about selecting appropriate technology 
for instruction based on curriculum standards. 
 
26 (87) 22 (85) (-2) 
3. I feel confident about assigning and grading 
technology-based projects. 
 
20 (67) 16 (62) (-5) 
4. I feel confident about keeping curricular goals and 
technology uses in mind when selecting an ideal way to 
assess student learning. 
 
24 (80) 23 (88) (8) 
5. I feel confident about using technology resources (such 
as spreadsheets, electronic portfolios, etc.) to collect 
and analyze data from student tests and products to 
improve instructional practices. 
 
21 (70) 17 (65) (-5) 
Totals 
 
119 (79) 101 (78) (-1) 
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Confidence in the Standards construct was exhibited by responses of agreement 
on survey questions regarding the process of choosing appropriate technology to cater to 
classroom curriculum standards.  Responses measured teacher confidence in using 
technologies appropriate to student learning, the selection of appropriate technologies 
based on curriculum standards, assigning and grading technology-based projects, using 
technology to assess students, and collecting and analyzing student data via technology 
tools.  Table 15 displays comparative data from the ITF survey Standards questions from 
the middle (M) and elementary (E) schools.  
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Table 15 
Percent Differences on ITF Survey  
 
  
Percentage 
Agreement 
 
 
M 
N=22 (%) 
 
 
Difference in 
Percentage 
Agreement 
(%) 
< less than or 
>greater  than 
 
Percentage 
Agreement 
 
 
E 
N=21 (%) 
 
1. The coaching that I have received from my school-
level instructional technology facilitator has increased 
my level of confidence in regularly incorporating 
technology into my lessons when it is appropriate to 
student learning. 
 
20 (91) 
 
20 
> 
 
 
15 (71) 
 
2. The coaching that I have received from my school-
level instructional technology facilitator has increased 
my level of confidence in selecting appropriate 
technology for instruction based on curriculum 
standards. 
 
19 (86) 
 
19 
> 
 
14 (67) 
 
3. The coaching that I have received from my school-
level instructional technology facilitator has increased 
my level of confidence in assigning and grading 
technology-based projects. 
 
 
16 (73) 
 
16 
> 
 
12 (57) 
4. The coaching that I have received from my school-
level instructional technology facilitator has increased 
my level of confidence in keeping curricular goals and 
technology uses in mind when selecting an ideal way 
to assess student learning. 
18 (82) 25 
> 
12 (57) 
 
5. The coaching that I have received from my school-
level instructional technology facilitator has increased 
my level of confidence in using technology resources 
(such as spreadsheets, electronic portfolios, etc.) to 
collect and analyze data from student tests and 
products to improve instructional practices. 
 
 
15 (68) 
 
16 
> 
 
11 (52) 
Totals 88 (80) 16 
> 
64 (61) 
 
Initial CTI surveys showed that middle school participants scored with higher 
percentages of agreement on all standards strata questions; but on the posttreatment CTI 
survey, the elementary school participants scored with higher percentages of agreement 
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on question 1 and question 2 which evaluate confidence in regularly incorporating 
appropriate technology into lessons when it is appropriate for student learning and 
confidence in selecting technology based on curriculum standards.  Middle school 
respondents continued to answer more confidently on questions 3, 4, and 5 which 
evaluated participant confidence in assigning and grading technology-based projects, 
using curriculum standards to drive technological development in the classroom, and 
using technology to collect and analyze student data. 
Change in percent agreement from pre and posttreatment CTI surveys indicated 
that elementary school participants experienced the most growth in this area over the 
course of the case study, with only one question experiencing a decrease—question 5, 
which regards the confidence of the teacher in using technology to collect and analyze 
student data.   
 Qualitative themes for the Standards construct were identified during the coding 
of interviews; however, Standards themes were coded less frequently than all other 
survey strata including skills and strategies.  Most participants whose responses were 
coded in the Standards category alluded to the approach they followed when planning to 
use technology in their classrooms in ways that are appropriate to student learning.  
Several of the responses also described how accommodations to learning needs were met.  
The following statements from Middle School Participants 6 and 9 depict some of those 
approaches and accommodations. 
Well, everything that I will present on a daily basis is related to curriculum in one 
way or the other.  It’s not curriculum related, where I use textbooks as a tool or 
the computers as a tool.  It’s all going to be related to standards and Common 
Core, and again, anytime you can find the technology connection for the kids, the 
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happier and more motivated they are to do it.  (Middle School Participant 6) 
I make sure that all the lessons are aligned to the Common Core.  There’re no 
lessons taught that aren’t.  I make sure they’re grade-level appropriate.  
Sometimes you have to go below grade level with certain students.  You have to 
individualize and differentiate for them, and sometimes you have to go above 
grade level for students.  For example, I teach 7th grade, but in IXL this year, I’ve 
assigned 7th-grade lessons, 8th-grade lessons, geometry lessons, and even some 
algebra I lessons that are actually a 9th-grade level, but that’s what’s in the 7th-
grade curriculum.  So it’s just being very familiar with your curriculum will 
assure that your technology matches what you’re teaching.  (Middle School 
Participant 9) 
When asked how they selected technology tools for projects in their classrooms, Middle 
School Participant 11 and Elementary School Participant 25 made it clear that they began 
with their curriculum. 
Actually I start with the curriculum and then I try to find pieces that integrate with 
whatever it is that I’m teaching so they will have a better understanding and a 
better grip on what it is I’m trying to get across to them.  (Middle School 
Participant 11) 
“Oh, whatever standard we’re working on in our lesson, we try to incorporate that 
standard into the project that they’re creating or that could be they’re doing on the Smart 
Board” (Elementary School Participant 25).  Middle School Participant 21 expressed how 
using technology with one aspect of his/her curriculum had changed the instruction of 
math by making it more “fun and interactive”: 
With the help of my technology specialist (ITF).  She is a lady that is very easy to 
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approach.  She is very fun filled, very, very intelligent as far as integration of 
technology into the classroom, or the individual disciplines themselves.  When I 
came to (ITF) and spoke to her about how slope is one of the biggest topics of the 
8th-grade math curriculum, we were immediately able to sit down and write out a 
course of the I Can statements that are needed to master that objective, and come 
up with ideas of course that are fun-filled and interactive for students in their 
integration of mastery of slope using technology.   
Other Standards-based themes that arose included confidence in assigning and grading 
technology-based projects.  Middle School Participant 10 gave an account of the kinds of 
research projects assigned in his/her classroom: 
We did a research project . . . and they were using their laptops, and they had 
parameters, but yet they didn’t, in that I didn’t say, “These are the only three 
things you can use,” because everybody has a different subject.  It has to be 
science or social studies for their research project, and then they had to have an 
outline and notes, and students were able to, instead of just looking for what I 
gave them, they found things that were of interest to them, and their papers have 
turned out so good compared to when I had them summarize an article in News-
ELA, and they have cited their sources, and so I can go back and find . . . oh yeah, 
they didn’t use Wikipedia.  I had certain parameters, but they found good 
websites on their own.  And to me it just showed an impact and that they are 
maturing.  They’re starting to be able to look for their own research, find their 
own websites, and I can think of one student for sure who has been struggling all 
year with computer issues and writing in general, and he had a really good paper 
and he did good.  So I think giving them that little bit of freedom helped a little 
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bit.   
The area least represented in this construct was question 5 regarding the collection 
and analysis of student data using technology.  Most responses in this area reflected on 
the use of purchased software packages that give immediate scores and archive student 
data for teacher retrieval at later dates such as M-Class Reading 3D, which measures 
student reading ability at the elementary level; and IXL, which offers online content area 
lessons and assessments at the middle school level. 
The question in the Standards construct that gained most percentage agreement at 
the elementary school was question 1: “I feel confident I can regularly incorporate 
technology into my lessons, when appropriate to student learning.”  There was a 17% 
increase in agreement on this question.  At the middle school, question 4 gained the most 
percentage agreement with 8%.  Question 4 states, “I feel confident that I can keep 
curricular goals and technology uses in mind when selecting an ideal way to assess 
student learning.”  On pretreatment surveys, the elementary school participants responded 
with 61% agreement to the Standards questions and the middle school participants 
responded with 79% agreement.  Posttreatment CTI survey data showed that while the 
percent agreement per question had varied at the middle school, their overall percentage 
agreement remained higher at 78%.  At the elementary school, percentage agreement on 
the posttreatment survey increased to 66%.   
The questions within the Standards construct with the lowest posttreatment 
percentage agreement at the middle school were questions 3 and 5 with 62% on 3 and 
65% on 5.  Those questions measured how confidently teachers could assign and grade 
technology-based projects and use technology to collect and analyze student data.  For 
the elementary school, question 3 regarding the assignment and grading of technology-
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based projects held the lowest percent agreement with 27%.  The low level of confidence 
in question 5 at both schools was exhibited throughout both quantitative and qualitative 
data for both schools.  There were few frequencies coded in this area. 
The average percent agreement on the ITF survey at the middle school was 80% 
for the Standards construct of the survey.  Elementary respondents reported a 61% 
agreement.  The Standards construct yielded a 19% discrepancy between percentage 
agreements of the two study sites.  This is higher than the 15% discrepancy existing 
between study sites on the Skills construct and the 16% discrepancy on the strategies 
construct of the survey. 
Other Abilities 
Other Abilities was the final construct of the CTI (Wang et al., 2004) and ITF 
surveys.  Comparative data from pre and posttreatment CTI (Wang et al., 2004) surveys 
is displayed in Table 16. 
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Table 16 
Percent Change in Other Abilities Questions from Pre and Post CTI Survey Responses 
 
 
 
 
Elementary School 
 
Pretreatment 
Percentage 
Agreement 
N=26 (%) 
 
 
Posttreatment 
Percentage 
Agreement 
N=30 (%) 
 
Change in 
Percent 
Agreement 
(%) 
 
1. I feel confident that I will be comfortable with using 
technology in my teaching. 
 
 
23 (88) 
 
27 (90) 
 
(2) 
2. I feel confident I can be responsive to students’ needs 
during computer use. 
 
21 (81) 25 (83) (2) 
3. I feel confident that, as time goes by, my ability to 
address my students’ technology needs will continue to 
improve. 
 
23 (88) 27 (90) (6) 
4. I feel confident that I can develop creative ways to cope 
with system constraints (such as budget cuts on 
technology facilities) and continue to teach effectively 
with technology. 
 
16 (62) 19 (63) (1) 
5. I feel confident that I can carry out technology-based 
projects even when I am opposed by skeptical 
colleagues.   
 
16 (62) 21 (70) (8) 
Totals 99 (76) 119 (79) (3) 
 
Middle School 
   
 
1. I feel confident that I will be comfortable with using 
technology in my teaching. 
 
 
29 (97) 
 
24 (92) 
 
(-5) 
2. I feel confident I can be responsive to students’ needs 
during computer use. 
 
28 (93) 22 (85) (-8) 
3. I feel confident that, as time goes by, my ability to 
address my students’ technology needs will continue to 
improve. 
 
30 (100) 24 (92) (-8) 
4. I feel confident that I can develop creative ways to cope 
with system constraints (such as budget cuts on 
technology facilities) and continue to teach effectively 
with technology. 
 
21 (70) 18 (69) (-1) 
(continued)
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Middle School 
 
Pretreatment 
Percentage 
Agreement 
N=26 (%) 
 
 
Posttreatment 
Percentage 
Agreement 
N=30 (%) 
 
Change in 
Percent 
Agreement 
(%) 
5. I feel confident that I can carry out technology-based 
projects even when I am opposed by skeptical 
colleagues. 
28 (93) 23 (88) (-5) 
 
Totals 
 
 
136 (91) 
 
111 (85) 
 
(-6) 
 
Teachers responding in agreement in the Other Abilities section of the survey felt 
confident in their overall comfort when using technology, being responsive to students 
needs when using technology, ability to become more effective in using technology with 
experience, coping with budget constraints creatively in order to teach effectively with 
technology, and to overcome skeptical colleagues who are hesitant toward technology by 
continuing to carry out technology-based projects.  In Table 17, comparative data from 
the ITF survey are displayed for the Other Abilities construct.   
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Table 17 
Percent Differences on ITF Survey  
 
  
Percentage 
Agreement 
 
 
M 
N=22 (%) 
 
 
Difference in 
Percentage 
Agreement 
(%) 
< less than or 
>greater  than 
 
Percentage 
Agreement 
 
 
E 
N=21 (%) 
 
1. The support from my school-level instructional 
technology facilitator has helped me to become more 
comfortable with using technology in my teaching. 
 
20 (91) 
 
20 
> 
 
 
18 (86) 
 
2. The support from my school-level instructional 
technology facilitator has helped me to become more 
confident in my ability to be responsive to students’ 
needs during computer use. 
 
20 (91) 
 
19 
> 
 
15 (71) 
 
3. As a result of the support given by my school-level 
instructional technology facilitator, I feel confident that 
as time goes by, my ability to address my students’ 
technology needs will continue to improve. 
 
 
21 (95) 
 
16 
> 
 
18 (86) 
 
4. The support from my school-level instructional 
technology facilitator has helped me to become more 
confident that I can develop creative ways to cope with 
system constraints (such as budget cuts on technology 
facilities) and continue to teach effectively with 
technology. 
 
15 (68) 
 
25 
> 
 
11 (52) 
 
5. The support from my school-level instructional 
technology facilitator has helped me to become more 
confident that I can carry out technology-based projects 
even when I am opposed by skeptical colleagues. 
 
 
19 (86) 
 
16 
> 
 
15 (71) 
Totals 95 (86) 13 
> 
77 (73) 
 
Middle school survey responses indicated a higher level of agreement than those 
at the elementary school on the pretreatment CTI survey that was administered in 
September.  The item with the largest discrepancy between study sites on the 
pretreatment survey was question 5 with a 31% difference.  Question 5 measured teacher 
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ability to carry out technology-based projects even when opposed by skeptical 
colleagues.  Results from the posttreatment CTI survey given in April yielded 
improvements in every question from the elementary school, and a decrease in all five 
questions for the middle school.  The greatest improvement for the elementary school 
participants was for question 5 which ranked equally with question 4 for the area of 
lowest agreement in the pretreatment survey.  According to posttreatment CTI survey 
results, middle school participants went from 93% to 85% agreement on question 1 
(feeling comfortable when using technology in teaching) and from 100% to 92% on 
question 3 (addressing student technology needs more effectively over time), both 
indicating a decrease of 8%.  Change in percent agreement from pre and posttreatment 
CTI surveys indicate that elementary school participants, once again, experienced the 
most growth in this area over the course of the case study.  Middle school participants 
still retained a higher percentage agreement on both the pre and posttreatment surveys. 
 Responses indicative of Other Abilities were coded in participant interviews.  The 
most common occurrence of the Other Abilities construct were statements describing 
responsiveness to student needs during the use of instructional technologies.  Middle 
School Participant 19 described how technology helped him/her respond to students in 
her classroom: 
Like I said, in a self-contained classroom I’ve got students who are all over the 
map needs-wise, and technology really helps me to pinpoint having access to 
resources.  I can really individualize totally made instruction for each kid, and it 
really helps me meet their needs no matter the subject. 
Participant 4 from the middle school recalled a time when technology “really made an 
impact on a child”: 
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Well, I’ve got a special needs person in my room, and with him being able to turn 
in assignments via the computer, I believe I’ve had more success with him.  It’s 
made it easier for him, because writing things down, the task of that, is just more 
than he can do. 
Middle School Participant 7 also described individualizing instruction with technology as 
a means of responsiveness to student needs but for enrichment as well as intervention: 
Well, as I mentioned before, we do independent studies with students who have 
mastered curriculum to allow them to extend their studies a bit further, and it also 
helps with students who may be struggling in certain areas.  I can find review 
games.  I can find activities online or that other teachers may have recommended 
to me that will help those students master the concepts they still need to master. 
Participant 25 from the elementary school described how he/she was responsive to 
technological needs during instruction by stating, “We usually talk them through what 
they’re doing or what steps they’re at, and just reason through whatever their struggle is.”  
Elementary School Participant 23 agreed that being responsive during the use of 
technology was effective if they “sat one-on-one with them (students)” and “worked 
through it.”   
 Some participants mentioned system constraints that were usually monetary in 
some way as barriers to their integration of technology.  Middle School Participant 11 
stated that they “just didn’t have the time” to “look up all these wonderful things, and 
websites, and programs that we’ve been shown with our teaching schedule.”  Elementary 
School Participant 17 responded with a similar response: 
Um, one of the reasons why I think teachers don’t get to workshops is because we 
just don’t have time.  A lot of them are offered at the end of a day, and our days 
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have to be very long in the school system, and I think it’s really hard to pick 
ourselves up and learn a brand new thing like that at the end of a day, so I’m not 
sure how to fix that.  But I think that’s one of the reasons why we don’t attack 
more. 
Other issues related to lack of hardware.  Elementary School Participant 13 stated, 
I feel that we have a good source of technology here at Elementary School.  The 
only things I think is I would like to have more iPads.  That’s a problem.  I only 
have one, and it’s a lot easier to use the iPads than it is to use the Minis, and so 
sometimes there is a struggle with the Minis, getting them to operate correctly.  
Elementary School Participant 18 responded similarly: 
 
I do not have a data projector or whatever.  I don’t have anything like that, but I 
do have other resources as far as technology, the computers in the classroom, and 
I do have access to laptops that I can check out for the kids, or iPads that I can 
check out for the kids to use, and we do that occasionally for activities that we do 
in the classroom.  The other technology with the little iPads that the kids check 
out, I wish we could have more of those, and have them available, and probably, 
hopefully, we’ll have that at some point. 
Finally, the other coded theme found for this area was overall confidence for using 
classroom technologies.  When asked how comfortable he/she was using technology in 
his/her teaching, Middle School Participant 8 responded that 
I’d say this year I’m really comfortable with using technology.  I’ve always felt 
some gaps, and this year I think just by immersing myself in it and finding out 
more programs that I could use, Apps, attending workshops, working closely with 
the ITF, and also having the opportunity to present products that I was able to 
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formulate or create that made for a really good experience, and I feel a lot more 
comfortable with it.   
Middle School Participant 2 also identified with a high level of confidence when using 
technology in the classroom: 
I’m sure that there’s always things that I can learn to do better, but I am very 
confident in my ability to use what’s available to me now.  There’s not anything 
that I shy away from because I’m worried I can’t do. 
Middle School Participant 9 stated that over time, he/she felt he/she had become even 
more effective in the use of appropriate classroom technologies: 
Um, I think the more I use it, the more comfortable I’ll get with it.  It’s to me 
personally, there’s so much to pick from, I’m not sure where to start, but I know if 
I could ever find something that really works, and really draws students in, and 
promotes learning at the same time, I would really go with that. 
Aside from the comment from Elementary School Participant 24 that “Yes, some like it 
and some don’t” with regard to teachers who do and do not care for technology in their 
classrooms, there were no other responses that provided further insight into question 5 
and the coping mechanisms teachers have developed to carry out technology-based 
projects among “skeptical colleagues.”   
Summary 
 The research findings from this case study were described in Chapter 4.  The 
quantitative surveys along with the qualitative interviews provided a framework that 
allowed the researcher to analyze the research question.  The Likert-scale survey 
responses and participant interview responses gave the researcher information regarding 
the impact of the role of the school-level ITF on teacher technology efficacy at two rural 
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northwestern North Carolina schools.  In all, there were a total of four survey constructs 
that were later used for coding interviews thematically.  The constructs were Skills, 
Strategies, Standards, and Other Abilities.  Participant responses during interview 
sessions provided further clarity of both CTI and ITF survey results.  A summary of those 
findings, conclusions, limitations of the case study, and recommendations by the 
researcher for further study are detailed in Chapter 5.  
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Chapter 5: Summary, Conclusions, and Recommendations 
 The purpose of this study was to assess the impact that the school-level ITF had 
on teacher technology efficacy in two public schools in northwestern North Carolina.  
Administrators at one elementary school and one middle school digitally shared the CTI 
Survey developed by Wang et al. (2004) to teachers at the beginning of the treatment 
period (September) and again at the end of the case study (April).  The survey used 
Likert-scale results to quantitatively analyze teacher technology efficacy in four 
constructs: Skills, Strategies, Standards, and Other Abilities.  Administrators also shared 
the ITF survey which was created using the same items from the CTI instrument and was 
rephrased to capture the effect of the ITF’s impact on each question.  Approximately 26 
certified staff from each school were invited to participate in the surveys; and from that 
sampling, 26 interviews were conducted.  This chapter provides an overview of 
supporting theory, interpretation of the findings, discussion of the limitations, 
implications for practice, current strengths and suggestions for the district instructional 
technology program, and recommendations for future studies. 
Summary and Supporting Theory 
 Research by Guskey (1988) indicated that because teaching and learning is in an 
expeditious state of change, “new or alternative instructional practices” are required (p. 
63).  Often, “the decision about whether or not to try these recommended practices is 
generally a conscious one made by teachers, and it is important to understand what 
factors influence that decision” (Guskey, 1988, p. 63).  Current research in instructional 
technology integration supports that there are four trending facets of successful 
technology integration: accessibility, professional development, vision and leadership, 
and teacher efficacy.  According to Skoretz and Childress (2013), and founded on the 
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framework of efficacy built by Bandura (1977), teacher efficacy is “a strong predictor of 
whether teachers will translate the knowledge gained from professional development into 
instructional practice” (p. 462).   
 The intention of this study was to explore the technology efficacy of teachers in 
the four constructs (Skills, Strategies, Standards, Other Abilities) represented in the CTI 
and ITF surveys and then make connections about the impact that the school-level ITF 
had on teacher confidence in those areas.  Bernadowski et al.’s (2013) educational 
applications of Bandura’s (1997) four influences on self-efficacy were integral practices 
at the sites participating in this study.  Recent frameworks in efficacy were used as a lens 
for the research question in this study, as it is within these influences that teachers 
establish a sense of teaching efficacy.  The implications of enactive mastery experiences 
include experiences with authentic teacher opportunities.  Success in this area has much 
potential in establishing a positive teacher efficacy (Bernadowski et al., 2013).  Vicarious 
experiences include observing colleagues, model lessons, and specific teaching strategies 
proven to be best practice with intent of using what is learned in one’s own instructional 
practice (Bernadowski et al., 2013).  Receiving consistent feedback from administrators, 
support staff, and colleagues conveys confidence in individuals and improves teacher 
efficacy, therefore providing verbal persuasion (Bernadowski et al., 2013).  Finally, 
physiological and affective states influence self-efficacy as feedback received from 
significant others in the educational setting drive teacher decision making and may 
trigger emotional responses (Bernadowski et al., 2013).  These implications and others 
play a part in the technology efficacy developed by teachers.   
 The findings from this study were analyzed as critical components in 
understanding the research question, “What is the impact of the school-level ITF on 
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teacher technology efficacy during the integration of instructional technologies at the 
sites chosen for this research study?” 
 Interviews with the 26 participants of the study yielded information that allowed 
for an investigation of the level of technology efficacy of the teachers at participating 
schools.  More specifically, it provided the opportunity to explore which practices of the 
school-level ITF provided the most desirable outcomes for teachers.  The research 
question guided the study of teacher perception of their own confidence in their abilities 
with technology in the Skills, Strategies, Standards, and Other Abilities constructs of the 
CTI (Wang et al., 2004) and ITF surveys.  It also served as the focal point during the 
analysis of participant interviews.  Participant responses were explored, and the four 
constructs of the surveys were used as indicators of possible answers to the research 
question.  The four constructs of the survey served as the thematic codes for the 
qualitative data. 
1. Skills: computer capabilities, skillset acquisition for instruction with 
technology, using technology in content appropriate ways, evaluating software 
and hardware for its appropriateness to instruction, using correct terminology 
when using instructional technologies, and helping students to implement 
instructional technologies. 
2. Strategies: monitoring students effectively during technology embedded 
project development in the classroom, motivating students to participate in 
technology-integrated projects, mentoring students on the appropriate uses of 
technology, consistently using instructional technology effectively, and 
providing individual feedback to students while they use classroom 
technologies. 
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3. Standards: regularly incorporating technology into lessons in ways that are 
appropriate to student learning, selecting technology based on curriculum 
standards, assigning and grading technology-based projects, keeping 
curricular goals and technology uses in mind when selecting an ideal way to 
integrate technology for student learning, and using technology to collect and 
analyze student data to improve instruction. 
4. Other Abilities: comfortably using technology in teaching, responding to 
students’ needs during technology use, continually addressing students’ needs 
more effectively when using technology with time, creatively coping with 
system constraints that might limit technology use, and implementing 
technology-based projects in the midst of skeptical colleagues. 
Within the responses coded in those thematic constructs, clues representing the 
effectiveness of the current practices of the ITF arose.  
Interpretation of Findings 
 Research findings were discussed in the order in which constructs are presented 
on the CTI (Wang et al., 2004) and ITF surveys.  The analysis of the research showed 
areas of strength and need in the current level of teacher technology efficacy at both 
study sites.  Areas of strength and need were also identified in the current practices of the 
ITF, and connections were made between the efficacy of teachers and those practices.  
An additional analysis outside of the survey constructs was also made.  Once the 
construct frequencies were coded, connections were made between responses and years 
of teaching experience among participants. 
 Years of teaching experience varied greatly among participants identified as 
frequent and effective users of classroom technologies. 
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 Survey responses do not provide evidence that years of teaching experience 
determine how confidently participants responded in each category. 
 Strategies was the most commonly found theme among interview data for 
both frequent and effective and less frequent and less effective users of 
classroom technologies.   
It should also be noted that administrators did not use years of teaching experience as a 
criterion for gauging effective use of classroom technologies when teachers were sorted 
for interview selections. 
 Skills.  Qualities most often shared by participants who felt efficacious in the 
Skills construct included pursuing skills needed to teach effectively with technology on 
their own based on self-interests, collegiality among team members that allowed for 
collaboration in planning for technology-based projects, and successfully implementing 
technology into specific content areas.  Research supports that a higher level of teacher 
technology efficacy is crucial in fostering positive attitudes toward technology among 
classroom teachers, toward information technology in general, and in fostering positive 
attitudes toward technology in their students (Christensen, 2002). 
 The theoretical components of self-efficacy established in the literature review are 
the foundation of understanding the survey and interview responses collected by 
participants.  Feeling confident in the capacity for choosing and implementing basic 
information technologies is important for teachers who feel comfortable using them.  
Often, teachers who are most uncomfortable with integrating technology in their 
classrooms are those who constantly struggle with it (Berrett et al., 2012).  Teachers who 
do not believe they have the ability to implement technology practices are less likely to 
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try and do so.   
 When asked to describe ways that the school-level ITF could assist in the 
development of “skills” traits, interviewees often requested more 1:1 training of basic 
computer skills.  Approximately half of the responses by participants regarding 
technology training mentioned that 1:1 training had had a positive impact on their 
confidence and ability to use technology or felt that if they had more 1:1 training, they 
would become more confident and capable users of technology.  The most efficacious 
responses from interviewees implied that they would also like to maintain a 1:1 approach 
with the support coming from the ITF and for trainings to be based specifically on their 
individual need and at their own discretion as to when the support is given.  Participants 
were asked, “What kind of technology training is best for you?” and “What has been the 
most helpful training for you this year?”  Some of the responses supported a 1:1 
professional development model.  One teacher pointed out how large group professional 
development made her feel as though she was distracted by the pace of others around her. 
I like it one on one, although it is . . . one-on-one helps me because I get distracted 
by all the people around me, because we’re not at the same place, and you know 
we always have people in training that know and then they go on.  (Middle School 
Participant 4) 
Another teacher reflected on a situation where the school ITF provided 1:1 assistance and 
made an impact: “The Google Chrome help that the ITF gave me individually was most 
helpful, when I needed help with my computer doing IEPs” (Middle School Participant 
5).  The importance of content specificity was named as the highest priority in 
professional development for this participant: 
I would like to have it customized or personalized to what I teach, which would 
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be math and somebody could show me specifically, “These are direct examples of 
how to embed technology into your lesson to maximize learning in your 
classroom.”  (Middle School Participant 21) 
Participants who received 1:1 training this year from the school-level ITF also provided 
positive feedback regarding the sessions.  One interview response was,  
Well, the ITF has worked with me more so in learning Google Doc stuff, because 
I’ve done some surveys, and she’s helped me analyze the data and learn how to 
look at that, and how to get certain information from the surveys that I’ve given.  
Being able to see it and then use it where she’s standing right behind me, 
watching me, and just building my confidence until I know what I’m doing has 
been most helpful to me this year.  (Middle School Participant 3) 
An English language arts teacher was asked about her 1:1 training experience with the 
ITF and responded that 
I think the individual assistance that I have received beyond the workshops that 
was made available to all of us has been helpful.  We were introduced to the 
material and discussed within the workshops as a group and our ITF was available 
to help us beyond that workshop, and actually implement some of the ideas for 
integration within the classroom.  That has helped me most.  (Middle School 
Participant 8) 
None of the interview responses indicated that “one-shot workshops” increased their 
abilities or confidence in the skills construct.  Various reviews of professional 
development show that while this is often the most prominent form of training, it is far 
from the most effective (Gross, Truesdale, & Bielec, 2001; Lawless & Pellegrino, 2007; 
Moursund, 1989; Parsad et al., 2001).  Some of the interviewees desired more follow-up 
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to individual training sessions, “pop-in” visits from the school-level ITF, and a greater 
overall presence of the technology facilitator in their classroom.  One of the interviewees 
admitted that when trainings lacked follow up, it lowered the probably of his/her follow 
through with the instructional strategies that had been taught: 
When there is something that I feel like goes over my head I need somebody to be 
sure that I’m comfortable with the technology and check in to see what I am 
doing in my classroom, because if this is something that I’m not comfortable with 
and nobody ever follows up on it, I’m likely to let it fall by the wayside.  (Middle 
School Participant 6) 
One of the participants who teaches an exploratory STEM lab felt as though help would 
be more relevant to him/her if the ITF would spend more time learning about the unique 
aspects of the class: 
I think someone taking the time to research other programs, such as the function   
Edmodo was serving for me.  Finding that and putting it out there for me to look 
at to see if it does the task, or maybe even someone in my room, seeing what I’m 
doing, and giving me some feedback while I’m doing it so I can make changes 
with the help.  (Middle School Participant 2) 
Studies have shown that students whose teachers receive focused, prolonged technology 
training significantly outperform students whose teachers have shorter, less frequent 
professional development opportunities (Valdez et al., 2000).  Twenty participants 
responded positively with regard to the ongoing technology professional development 
that occurred at the study sites for the duration of the case study.  In these 20 interviews, 
participants specifically stated some aspect of the professional development program that 
had made a positive impact on their practice or the student learning in their classroom.  
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This finding was especially important to the research question since studies show that the 
“extent to which teachers are given time and access to pertinent training to use computers 
to support learning plays a major role in determining whether or not technology has a 
positive impact on student achievement” (Valdez et al., 2000, p. 6).   
 Teachers responding with an apparent low level of technology efficacy in the 
Skills construct commented that “there was much more to be learned” or that they would 
like “more basic computer training.”  One of the participants identifying with a low level 
of efficacy stated, 
On a scale of 1 to 5, 1 being the least comfortable, 5 being the most comfortable, 
I’m probably about a 2.8 because I’m not as technologically savvy as I ought to 
be, but it’s not by preference.  It’s just that sometimes I don’t latch onto the 
technology.  (Middle School Participant 6) 
Another commented on the fact that he/she needed to learn more about technology but 
lacked the confidence to do it on his/her own: 
I think there’s a lot more I could do, but I’m not confident enough to do it.  I 
mean most of the time the teacher operates the Smart Board, and she does the 
PowerPoints for me in terms of moving it and doing this, that, and the other.  So I 
don’t do that part of it.  (Middle School Participant 3) 
Feeling inadequate in the use of instructional technologies has shown a direct 
correlation to a lack of using them (Farah, 2012).  In other words, feeling unable to 
manage or face the challenges that often remove teachers from their instructional comfort 
zones increases the probability that teachers will choose not to implement available 
technologies throughout the day (Guskey, 1988; McLeod et al., 2012).  Those with low 
efficacy also appeared to undervalue the use of instructional technologies in their 
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classrooms by referring to how they would use it at times when “it was easy” for them or 
when they felt they would be monetarily rewarded for attending training sessions.  The 
likelihood of implementation decreases when teachers do not find value in the extra time 
and effort needed to successfully integrate new instructional technology strategies 
(Guskey, 1988).  Few teachers identified with a low level of technology efficacy directly; 
however, some of the interviews alluded to a low skillset and capacity to use technology 
effectively in the classroom; and because research shows that the ability to use 
technology effectively is so closely connected to one’s confidence in doing so, it was 
concluded that those teachers were not very efficacious users of technology.   
 Finally, there were consistent responses from elementary school participants 
regarding a lack of hardware availability in their school.  Some interviewees indicated 
that the available hardware had problems prohibiting effective use, while others cited that 
there were not enough devices.  One teacher stated, “I do wish that we had more 
computers available to share amongst the grade level, so I could do more things with 
computers” (Elementary School Participant 15).  Another elementary teacher replied that 
I would like to have more iPads.  That’s a problem.  I only have one, and it’s a lot 
easier to use the iPads than it is to use the minis, and so sometimes there is a 
struggle with the minis, getting them to operate correctly.  (Elementary School 
Participant 13) 
A similar response corroborated the issues with the “minis”: “I’m pleased with the 
laptops we have.  Unfortunately they’re broken a lot, which limits the amount of whole 
group activities that we can do with those.  And I would love to have more of those than 
I’ve had” (Elementary School Participant 12). 
 Budget constraints that restrict the amount of technology brought into the district 
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are viewed as a type of barrier that keeps teachers from “capitalizing on the educational 
potential offered by technology resources” (Brinkerhoff, 2006, p. 22).  First-order 
barriers such as lack of hardware, which teachers have little or no control over, often 
cause teachers to be reluctant to implement new technology in their classrooms (Ertmer, 
1999; Patter, 2009).  While this particular barrier had a direct impact on the level of 
integration of the Skills construct, it is also directly related to the Other Abilities 
construct which measures how effectively teachers can cope with system constraints in 
order to overcome fiscal or facility shortcomings.   
 Strategies.  One of the most prominent themes emerging from within the 
Strategies construct was with regard to the teachers’ abilities to motivate students with 
the use of instructional technologies.  Eight participants from both the elementary and 
middle school specifically mentioned that the “game-like” aspect of much of their 
available technologies (iPad Apps, Web 2.0 Tools, Smart Board applications) increased 
student motivation in their classrooms.  When describing the excitement offered by the 
technologies used in their classroom, one participant described “games” as what 
motivated their students: 
Something that they can be interactive with, especially with the games that are 
created, they get excited, and a little overly excited at times, doing that.  And they 
do like the things that I pull up, especially from Discovery Ed, and YouTube and 
you know, whatever is going along with what we’re studying.  They like that.  
(Middle School Participant 11) 
In another study, student accounts of their use of iPads for instruction reported higher 
levels of active engagement in the classroom (Chou et al., 2012).  Teacher accounts 
supported those student claims and asserted that there was “100% on task” behavior 
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during those learning experiences (Chou et al., 2012, p. 21).  A response from an 
elementary school participant of this study found that the students engaging with iPads 
instructionally often asked, “is it iPad time yet?” and that they were “most motivated” by 
that particular form of technology (Elementary School Participant 17).  The student-
centered climate of learning offered by technology allows students to take ownership of 
their work and to exhibit innovative strategies when accomplishing learning tasks (Kay & 
Honey, 2006; Liu, 2013).   
 Another common theme regarding student motivation mentioned by interviewees 
was that the provision of choice offered by instructional technologies motivated students 
to participate in class and improved their overall experience with the learning.  One 
response specifically stated that students are more excited and more motivated when they 
have a choice in what they are doing: 
When students have the opportunities to explore their interests they seem 
motivated.  When they can create based on their interests.  For example, a writing 
activity on animals where they were doing a PowerPoint and they could choose 
photos and they could make it look however they wanted.  Instead of it being very 
laid out and teacher directed, it was more student choice.  (Elementary School 
Participant 12) 
Helping students to navigate their own learning and building positive attitudes around the 
use of technology is a skill exhibited by teachers with high levels of technology efficacy 
(Christensen, 2002).  One teacher response specifically stated a discomfort with the 
student independence yielded by technology: 
Sometimes, I am going to be very honest, my trust level with my students to go on 
to a Weebly (web hosting service) and do exactly what they should isn’t there yet.  
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I’m a little anxious sometimes that I will give an assignment, and they may or 
may not be where they need to be to do it.  And that’s a real fear that I have that I 
can’t watch every screen at every time.  And just to be honest with you, that 
scares me a little bit sometimes.  (Middle School Participant 9) 
The interview with this teacher revealed a hesitancy to try new innovations in his/her 
classroom for fear that students would digress from classroom expectations.  Once again, 
the importance of teacher efficacy in the ability to apply new instructional strategies was 
demonstrated throughout the interview process.  More often than not, teachers 
participating in interviews for this study seemed to share an appreciation for the potential 
effects of technology on student achievement and made attempts to capitalize on those 
effects. 
 The most common student monitoring strategy used by teachers during the 
integration of instructional technologies was informal observation.  When asked how 
teachers monitored for student understanding, interviewees consistently responded that 
they walked around the room and watched the progress of their students.  Specifically, 
teachers looked for “confused looks” on students’ faces and to see “who was just sitting 
there doing nothing.”  Effective classroom management and organization when using 
technology is a trait exhibited by teachers with high levels of technology efficacy; and in 
classrooms where students are well behaved and engaged in an organized environment, 
student success is a more likely outcome (Allinder, 1994; Caprara et al., 2006; 
Raudenbush et al., 1992; Ross, 1998a, 1998b).  The most common responses indicating 
mentorship for those students who struggle during technology use involved sitting down 
with the teacher or teacher assistant for 1:1 instruction or grouping students needing extra 
help with students who seemed to have a better understanding of the technology being 
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used.   
 Individual student feedback was represented in various ways in interview data.  
More efficacious users of classroom technologies used digital forums for student 
feedback such as blogging, student email, and online document sharing.  For the teachers 
responding that they used those forms of technology for student feedback, it was an 
integral and ongoing part of their classroom practice.  None of the teachers exhibiting 
low levels of technology efficacy reported using these digital communications for 
feedback in their classrooms.  Perhaps the most unique aspect of individual feedback that 
arose as part of this construct was from one of the teachers identifying him/herself as 
highly efficacious in the use of technology.  This participant used student email accounts 
made available by the district to provide feedback to students because students had 
expressed gratitude for the confidential nature of that form of communication: 
Well with Google Docs, I can insert comments, and they receive those 
immediately.  I email students if they’ve emailed a piece of technology to me.  I’ll 
respond to them by email.  On the blogs, I will respond to their blog, so it’s 
always immediate feedback.  I try to monitor that daily and allow the students . . . 
well, first of all it allows me to see whether or not they’ve mastered those 
concepts that I’ve set forth for them, but address any questions that they may have 
that they may be sending to me privately.  (Middle School Participant 7) 
Specifically, the teacher noted that technology had greatly encouraged collaboration in 
her classroom, not only between students but between instructor and students.   
Being able to communicate with students “safely” without fear or embarrassment 
from peers made a big difference in the feedback occurring in this classroom: 
I like that they can actually send me an email sometimes when they’re concerned.  
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If they’re worried about something and they don’t want to say it out in front of 
class, they will type you a little email.  I know of course that it could be seen by 
everybody, but they like being able to ask questions by email is safe.  They will 
sometimes say to me, “Could you just email my mom?  I don’t want you to call 
her on the phone.”  So they feel a sense of security knowing that they can ask you 
questions by email.  (Middle School Participant 10) 
Technology-enabled feedback was most effectively given by teachers demonstrating high 
levels of technology efficacy in their classroom.  Studies consistently connect teacher 
beliefs about their own abilities to use technology effectively in their classrooms and to 
potentially impact student achievement with what actually occurs (Rakes et al., 2006).   
 Finally, the Strategies construct measured teacher ability to consistently use 
technology effectively in the classroom.  Once again, teachers more efficacious in the use 
of technology consistently reflected upon more innovative and effective technology 
integration strategies in their classrooms.  The interview responses from efficacious 
participants were rich and included multi-faceted explanations of technology-based 
projects and rationales for use founded upon student need and instructional 
appropriateness.  While only six teachers identified themselves as having a very high 
level of efficacy and only five identified themselves as having a very low level of 
efficacy, the researcher identified six additional teachers as having high technology 
efficacy based on the content of their interviews.  Additionally, the researcher was able to 
identify seven other teachers whose interview transcriptions reflected mid- to low-level 
confidence when using technology in their classrooms by looking for terminology such 
as, “I am fairly confident” or “Out of a 10, I would say I am a 6 or 7” (Middle School 
Participant 11).  Two interviewees were categorized as having unidentifiable levels of 
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efficacy due to a lack of substantial interview evidence.   
 Of the six teachers ranking themselves as “highly confident” or “very 
comfortable” when integrating instructional technology in their classroom, five 
responded that the training, coaching, and professional development offered by the 
school-level ITF had been “helpful” and “very beneficial” to their practice.  One of the 
interviewees stated that  
the person [ITF] had observed my room, saw something that they thought would 
fit some of my curriculum, and some things that I had talked about with my kids, 
and was looking to help me get that.  So that’s the kind of thing [training] that I 
think really works.  It’s almost like, “Yeah, that’s great.  I wish I’d thought of 
that.”  (Middle School Participant 2)   
The interviewee who did not specifically name the ITF as an important factor in 
establishing his/her confidence was licensed in a special area; and due to scheduling 
conflicts, there were limited training sessions made available to this participant 
throughout the year.  Studies confirm the importance of the role of the ITF in establishing 
“active knowledge gathering and productive participants” of technology integration in the 
classroom (Pelgrum, 2001).  The perception of the highly efficacious interviewees on the 
role of the school-level ITF appeared to be that the position was “integral and important” 
to their daily practices (Elementary School Participant 24).  In addition, in the interviews 
these participants contended that the role of the ITF initiated positive instructional 
changes within their classrooms, which is a crucial leadership aspect of the position 
(North Carolina Public Schools, 2013).   
 Standards.  For this construct, appropriateness to student learning refers to 
teacher confidence when connecting instructional technology to the curriculum designed 
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for the specific grade level or content area being taught.  This skill as well as the ability 
to consider curriculum while weighing appropriate technology integration are 
inextricable to the connection of curriculum and instructional technology.  Evidence that 
teachers are able to comfortably connect technology to student learning by beginning 
with a careful review of the curriculum insinuates efficacy in this construct.  All of the 
teachers interviewed discussed the importance of connecting the technology to the 
curriculum.  Every interview contained some kind of example of how technology was 
being utilized within the content or subject area being taught in participant classrooms.   
The integration of the TPACK model was evident in the majority of interviews as 
the merger of technology, pedagogy, and content knowledge was described (Mishra & 
Koehler, 2006).  Dede (2000) argued that the most important component of the technical 
evolution of curriculum is the way we use technology to “aid students in extracting 
meaning out of complexity” (p. 299).  Teachers who exhibited high levels of confidence 
in the Standards construct mentioned how they cited their classroom curriculum to design 
authentic learning experiences for the students in their classroom: 
Well you have to know your curriculum first and foremost.  And you have to 
know what is expected of those students, and then you as a professional have to 
decide which of these technology tools, if any, are going to best suit the needs of 
this specific standard, of this goal in my curriculum.  And then you just have to 
make those decisions as each lesson presents itself.  What works for one will not 
necessarily work for another.  (Middle School Participant 7) 
Many of these experiences were project-based and involved a myriad of technology-
integrated activities.  Teachers exhibiting lower levels of confidence still incorporated 
technology into their curriculum but preferred prealigned materials suggesting how the 
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integration of technology and curriculum should occur.  Five participants explicitly 
named experiences in which they used technology for student authorship and creation of 
learning products.  Other instances of student authorship might be assumed from some of 
the other responses dealing with “presentations” created by students but were not 
specifically named.  One teacher specifically mentioned how technology had benefited 
his/her writing curriculum by engaging students in a content area in which they had 
previously found very little interest.  Another reflected on how he/she had placed a great 
emphasis on the use of technology in his/her language arts classroom and had been able 
to offer real-world connections to classic texts that might otherwise have little meaning to 
students.  One middle school participant referred to a lesson on blues music: 
I was doing a unit on Blues Music as a nonfiction and textural feature, learning 
experience, and we went beyond that with a global article on musical artists, and 
the monetary aspect of it is that they’re not making much money at all.  So the 
kids used the Weebly to interact with that article and put their opinion onto a blog 
that was embedded into the Weebly.  And that gave them a form of discussion, 
and they could discuss back and forth, and then we came back together in the 
whole class and discussed the issues of the music field and why or why not they 
would go into that field.  Some of the problems, solutions, and conflicts within the 
field were discussed.  (Middle School Participant 10) 
 The assignment and grading of technology-based projects is also a part of the 
Standards construct that was represented throughout participant interviews.  Six 
interviewees described specific project-based activities facilitated in their classrooms that 
integrated instructional technology.  Most of those projects involved the process of (1) 
student as researcher, (2) student as creator, and (3) student as presenter or teacher of 
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mastered content. 
Students enjoy creating, they enjoy presenting information in a format they would 
like to, whether it’s a PowerPoint, or Prezi, or slideshow—it’s whatever they 
enjoy being creative in, particularly in math.  Math is so cut and dried, and it’s 
either right or wrong, and the chance to be creative in math doesn’t come along as 
it does so easily in other subjects.  (Middle School Participant 9) 
Research has shown that teachers with higher levels of efficacy are more effective 
in teaching for student mastery learning and they are more capable of facilitating student 
achievement (Guskey, 1981, 1982, 1987, 1988; Tschannen-Moran et al., 1998).  This 
process is evidence of teacher advocacy for authentic learning opportunities in their 
classrooms.  Teachers who cited these kinds of learning experiences in their classrooms 
were highly efficacious in this construct and felt confident in their ability to manage and 
implement those opportunities in ways that would excite and motivate their students.  
One participant specifically noted his/her belief that his/her confidence in implementing 
the technology creatively “spills over” and creates higher levels of student confidence 
when using technology, which is also a concept supported by Christensen’s (2002) study 
on the importance of increased teacher efficacy.  The third accepted hypothesis that 
resulted from Christensen’s study is that positive teacher attitudes towards information 
technology foster positive attitudes in their students.  The experiences described by 
teachers with high levels of efficacy in the Standards construct illustrate that they are 
functioning at the higher levels of the SAMR model (Puentedura, 2009).  Operation in the 
lower levels of the taxonomy was common for teachers who felt low levels of technology 
efficacy, as they tended to linger in the substitution phase of the model.  One participant 
specifically stated that they used their interactive white board as a means of display with 
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an overhead projector.  Simply substituting one form of technology for another did not 
show high levels of instructional confidence or effectiveness when integrating technology 
and it does not elicit student-centered learning (Chou et al., 2012). 
 When asked about the collection and analysis of student data, most elementary 
school participants referred to the use of software purchased by the district.  Reading 3D, 
which is software for measuring reading ability, was the most prominent example given 
in the elementary school interviews; while IXL.com, which provides online content 
lessons and assessments, was the most common example given in the middle school 
interviews.  Technology applications that could save and archive student data appealed to 
the majority of interviewees.   
Other Abilities.  The dominating theme arising from the Other Abilities construct 
was teacher ability to address student needs with and during the use of technology in the 
classroom.  The use of technology as a means of differentiation to meet student learning 
needs was coded in 12 interviews.  Universal Design Principles for Learning is a 
framework supporting students with diversities (Rappolt-Schlichtmann et al., 2013).  
Being able to provide access to hardware was mentioned as a barrier for some elementary 
teachers in this study, but none of the participants found learning diversity as a barrier for 
integrating instructional technology; they found the integration of technology to be “a 
prescriptive approach” to meeting the needs of students in their classrooms (Middle 
School Participant 9).  Rappolt-Schlichtmann et al. (2013) found “access to materials and 
tools” to be an important advantage of digital technologies but contended that Universally 
Designed Learning offered another level of advantage—access to learning for all students 
(p. 1211).  Lawless and Pellegrino (2007) maintained that sustaining a teaching force 
equipped to use technology effectively to support student learning would be more 
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difficult than providing the hardware for 21st century learning.  While the literature 
review established that hardware and software components of some technologies are 
limiting in visual, auditory, and tactile appeals (Nevile, 2005), the interviewee responses 
for this study found that available technologies addressed a variety of these modalities 
very well.  One teacher reflected on an experience of a child in her second-grade 
classroom who engaged in voice recording to learn the life cycles of frogs.  Being able to 
“record it and hear it back” really helped the student learn the concepts (Elementary 
School Participant 17).  Another teacher mentioned that doing podcasting with the 
students in his/her classroom was an effective strategy because students could “just hear 
themselves” (Middle School Participant 7).  An interview from a participant at the 
elementary school reflected on how technology had made a “true impact” on a student 
with a learning disability in his/her classroom: 
Well, I have had a student before with autism, and he really engaged with the iPad 
we had in the classroom, and when he had a hard time focusing on other things 
we were doing in the classroom, he really engaged with the iPad and used that as 
his academic support to grow his skills.  (Elementary School Participant 14) 
A middle school participant also described a time when being able to collect student work 
digitally made the student more successful because the task of keeping an agenda and 
handwriting all of his assignments was too difficult for him.  The consensus of the 
teachers participating in this study is that technology was making a positive impact on 
student learning in their classrooms; more specifically, on addressing learning differences 
that might otherwise contribute to a widening achievement gap.  According to the 
Universal Design Model, the approach taken by these teachers to increase student 
achievement with innovative strategies develops and reinforces pedagogy as it is building 
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into the active learning process (Rappolt-Schlictmann et al., 2013).  Studies indicate that 
students whose needs are accommodated using the Universal Design Principles are more 
successful than their peers (Lewthwaite, 2011).  Additional support in favor of the 
practices evidenced in participant interviews came from Rappolt-Schlictmann et al.’s 
(2013) study finding that 
When technology is used to foster a supported learning environment in which the 
emphasis is on core learning activities, with strong teacher experience and 
embedded support for construct-irrelevant skills and strategies, technology can 
provide consistent gains for a variety of learners.  (p. 1223). 
Conclusions 
 Four constructs (Skills, Strategies, Standards, and Other Abilities) were 
investigated in determining the degree of impact of the role of the ITF on teacher 
technology efficacy.  Elementary teachers who participated in the CTI (Wang et al., 
2004) survey maintained a higher percentage agreement in the Skills construct than in the 
other three survey constructs.  Middle school teachers held a higher percentage of 
agreement in the Other Abilities construct.  The elementary school participants 
consistently scored with lower percentages of agreement than the middle school but 
showed the most growth from pre to posttreatment CTI surveys.  While the middle school 
participants tended to score higher percentages than the elementary school participants, 
they experienced less growth over the treatment period of the case study.  In two of the 
four constructs (strategies and other abilities), the middle school participants actually 
reported with decreased percentage agreement for every question.  
 The ITF survey percentages were consistently higher in the middle school where 
the ITF met during the school day with all certified teachers every other Wednesday for 
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technology professional development.  At the elementary school, ITF survey percentages 
were lower and training sessions were not consistently scheduled into the school day.  
Optional after-school sessions were offered every other Thursday.  Additionally, the ITF 
was scheduled to work at the middle school 3 days a week and 2 days a week at the 
elementary school.    
Implications for Practice 
 If teachers are to obtain higher levels of technology efficacy, they need specific, 
learner-centered support from the school-level ITF.  While limited research exists on the 
impact that the role of the ITF has on teacher efficacy, conclusions can be drawn from the 
theoretical framework of Bandura (1977) regarding self-efficacy.  Other works such as 
those from Bernadowski et al. (2013) which connect Bandura’s (1977) framework to its 
implications on innovative classroom practices should be used to ensure effective teacher 
support. 
 Professional development opportunities encouraging the effective use of 
instructional technologies should be offered in various configurations based on the needs 
of the adult learners involved.  ITFs should design their professional development to 
accommodate the desired training experiences of the teachers they serve.  Beginning- and 
end-of-year surveys offer helpful data in establishing what kinds of services would 
benefit the teachers in the school and then assessing the impact of those services.  In 
establishing the professional development model for the school, it could be beneficial to 
the rigor of the sessions for scheduling to accommodate a substantial and consistent 
amount of time dedicated to the trainings.  In instances where scheduling 
accommodations cannot be met, it is crucial for the ITF to maintain a positive rapport 
with classroom teachers and to be seen as available when assistance is needed.  Some 
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participant responses indicated that they experienced higher levels of confidence in 
integrating classroom technologies when they knew they had the full support of the 
school-level ITF.   
 Providing relevant, current, and content-specific examples of classroom 
technology integration is also beneficial in building greater teacher technology efficacy.  
This study found that teachers were more likely to attempt suggested practices in their 
classrooms when new concepts could be implemented immediately.  Having an exact 
idea of where and how to use instructional technologies boosted the confidence of some 
participants according to their interview responses.  Districts could support this need by 
developing initiatives encouraging the collaboration between the curriculum specialists 
and ITFs.  The merger of curriculum and technology would provide the kinds of pertinent 
and engaging instructional ideas required for developing more efficacious teachers.   
 While most hardware issues were reported by elementary school participants, it is 
important to recognize that the lack of appropriate hardware poses a barrier for 
technology integration, therefore hindering instructional opportunities that might increase 
teacher technology efficacy (Ertmer, 1999, 2005; Patter, 2009).  Another first-order 
barrier to technology integration is the lack of time teachers feel they have in order to 
prepare for innovative classroom practices (Ertmer, 1999, 2005; Patter 2009).  For 
example, one participant in this study responded that because the school day was 
extended at the study site, they felt as though they did not have time to attend after-school 
professional development opportunities.  The response indicated that scheduled 
technology professional development built into the school day would be beneficial in 
eliminating that barrier.   
 Regarding teacher technology efficacy, results of this study inferred that each 
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teacher had his/her own specific expectations of the role of the ITF and how it could most 
benefit their practice.  Those needs should be pursued by the ITF if he/she wishes to build 
positive relationships with teachers that foster a collaborative culture of learning and risk-
taking in the classroom.  Establishing this relationship could encourage the confidence 
needed for teachers to implement more innovative and technology-integrated strategies.   
 Findings of this study were consistent with the research on technology integration. 
1. Teachers are more likely to implement new instructional strategies when the 
expectations of those strategies are clearly and specifically presented (Guskey, 
1988, p. 63). 
2. Teachers are more likely to implement new instructional strategies when they 
are aligned with the current teaching practices and philosophies of the 
teachers (Guskey, 1988, p. 63). 
3. Teachers are more likely to implement new instructional strategies when they 
estimate the extra time and effort exerted for the new strategy to be worth the 
potentially yielded benefits (Gusky, 1988, p. 63). 
4. Teachers are more likely to implement new instructional strategies when they 
perceive them as important in their classrooms (Sparks, 1983). 
5. Teachers are more likely to implement new instructional strategies when they 
feel as though they can manage the level of difficulty of the new task(s) 
(Guskey, 1988, p. 63; Sparks, 1983). 
The qualitative data are consistent with this research, as the same barriers to 
implementation and teacher confidence arose throughout the interviews in all four survey 
constructs.  More specific recommendations for the school-level ITF are to individualize 
training for each teacher to the extent possible, provide relevant and content specific 
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examples of how proposed technology strategies can be implemented immediately in 
classrooms, and be available for the follow-up support and coaching in technology-
integrated instructional practices.   
 In summary, teacher technology efficacy is most effectively built by the school-
level ITF when teachers feel that their individual, specific needs have been 
accommodated during professional development.  As much as possible, districts 
employing ITFs should develop a plan to ensure that the professional development 
programs in technology are consistent with the research on self-efficacy and the 
implications of efficacy on technology integration.  It would benefit districts for ITFs to 
use pre and postsurvey data to inform them of exact teacher needs and assess the impact 
of services on teacher efficacy.  Practices that do not produce positive outcomes should 
be reevaluated, redesigned, or changed altogether.  The increased focus on teacher 
technology efficacy will likely produce more efficacious teachers who are more willing 
to implement innovative and authentic instructional strategies in their classrooms.   
Limitations 
 This study was designed to identify the impact of the role of the ITF on two rural 
northwestern North Carolina schools—one middle and one elementary.  A limitation of 
this study would be whether or not the findings are consistent in other environments such 
as urban settings or high schools.  Another limitation of this study is that the sample size 
only included two schools due to the assignment of the researcher.  Had the study been 
more inclusive of schools within the district, more in-depth conclusions may have been 
drawn.  Additionally, because the practices of only one ITF were implemented during the 
treatment period, comparisons cannot be made on various impacts to teacher technology 
efficacy.   
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 The results are limited to the self-reported measures of technology efficacy of 
teachers and may have produced findings different from what actually occurs in 
classrooms.  Due to a small sample size of interview participants, interviewees may have 
been concerned that their identity was not concealed from the researcher even though 
various efforts were made to protect their confidentiality.  The services of two proxy 
interviewers and a licensed transcriptionist helped to ensure participant anonymity, but 
some reflections in interview responses yielded identifiable information.  Finally, because 
the researcher was also the ITF for the schools participating in this study and a proxy had 
to be used, the depth of responses may have been limited.   
Strengths of the Program and Recommendations for Improvement 
 From study results, certain strengths in the current ITF program were identified 
by interview participants.  These critical practices employed by the district and exhibited 
by the ITF made notable positive impacts on teacher technology efficacy.   
1. The 1:1 support that was offered by the ITF during professional training 
sessions gave teachers more confidence to implement innovative instructional 
practices integrating technology. 
2. Teachers viewed the ITF as a person who could provide current and engaging 
ideas for instructional technology use in their classrooms.  
3. Creating, modeling, and implementing instructional technologies effectively 
for teachers gave them the confidence to do so themselves in the future.   
4. Technologies that are made available at the study sites motivate students to 
engage in learning experiences and empower students to take the lead in their 
learning.   
Multiple teacher responses from both study sites indicated a higher level of 
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success with the integration and effective use of available technologies when the 
professional development was delivered in a 1:1 setting that was tailored specifically to 
the needs of a single teacher.  Teachers who received the specific support offered during 
these sessions reported a positive impact on their confidence and teaching abilities.  
When Elementary School Participant 24 was asked, “What kind of staff development or 
professional training has given you the skills to make instructional decisions when using 
technology in your classroom,” he/she responded, “Working one-on-one with my 
technology person.”  Middle School Participant 21 was asked, “How do you plan to grow 
in your use of technology in your classroom next year?” and responded by goal setting 
based on the 1:1 technology training he/she had received: 
I am going to focus more on my Weebly (web hosting service), and create pages 
for the 8th grade math curriculum, such as systems of equations, coordinate pairs 
of graphs, and volume.  The Weebly page that I have that the ITF helped me 
create is much easier to upload course documents to than my original wiki page.  
It has a much more inviting background.  It has a much more inviting climate too, 
as opposed to the wiki, which is just a front page and class notes.  The Weebly 
goes farther than that.   
Wright et al. (1999) alluded to the importance of meeting teacher needs when stating that 
Although technology development continues to move at a rapid rate, scholars will 
have consistent challenges in assessing issues related to productivity, 
effectiveness, performance outcomes, and assessment.  Technology administrators 
must consistently match technological advances with evolving institutional, 
student, and faculty needs.  (p. 1) 
 During the interview process of this study, elementary and middle school 
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participants noted their confidence in the technological and pedagogical guidance offered 
by the ITF.  Patter’s (2009) research suggested that the role of the ITF is to give teachers 
the support they need in order to use instructional technologies effectively.  Almas and 
Krumsvik (2008) found that oftentimes what teachers are doing and why they are doing it 
may be absent or difficult to articulate, therefore the school-level ITF should help 
teachers establish that rationale.  Elementary School Participant 18 reflected on new 
practices he/she has been able to put into place as a result of that guidance: 
We used to use Turning Points Clickers.  We don’t really use the Clickers much 
anymore, but we do the new activity that our ITF showed us.  The ITF showed us 
new technology that we could use with the Smart Board, Plickers (online polling 
software).  I’ve also used the QR Reader that was shared with us by the ITF, and 
selected some activities that the children could use the iPads to go around and 
scan those.  That made it really fun for the children to be able to do that.  So I’ve 
integrated those two activities this year.  The QR codes are really, really effective, 
and they give variety to change it up a little bit.  The training on these activities 
has been beneficial, because without the training we wouldn’t have had a clue as 
to how to get them started.  I am pleased with the activities that the ITF has 
provided for us to learn new aspects of instruction.  The ITF has kept us up-to-
date on new technology as it has become available for us.  The ITF is really good 
to help us troubleshoot problems that we have with those technologies as well.  
Middle School Participant 8 also reflected on new instructional strategies he/she had put 
into place as a result of the support from the ITF: 
Technology integration in my classroom this year has been very successful.  I 
decided to switch from using a wiki interface in my classroom to a Weebly, and 
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the ITF has been beneficial to me in helping me to start that process, and offering 
some suggestions with the layout.  That Weebly is used for instructional purposes, 
to create resources for students, to look beyond assignments and also to engage 
them with forums, such as Tri-Ciders (online polling software) and other opinion 
collecting software to get them interested in the classroom. 
 Another strength identified of the instructional technology program at the study 
sites was the creation, modeling, and implementation of effective technological and 
pedagogical practices in the classroom by the ITF.  ISTE established that ITFs should 
“plan, design, and model effective learning environments and multiple experiences 
supported by technology” (Williamson & Reddish, 2009).  Middle School Participant 4 
reflected on his/her experience with the ITF:   
It was more of a one on one thing, because I would find out about things, and then 
I would go and ask and I would get the ITF to help and he/she would help me do 
it, integrate it into my class or implement it in my class.   
Similarly, Middle School Participant 5 reflected on another time when the ITF modeled 
the effective implementation of technology: “The ITF went into a class and did some 
technology with the whole group.  It was called TedEd.  The ITF helped them with 
research and that was wonderful!”  
 The final notable strength of the instructional technology program at the study 
sites was that the majority of participants from the elementary and middle school felt as 
though technology motivated and inspired the students in their classrooms to learn.  
Middle School Participant 8 was asked to explain how technology helped him/her 
respond to student needs in the classroom and responded, 
Well going back to different styles of learning, I think it provides the opportunity 
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to meet kinesthetic and auditory learning challenges.  Students seem to be more 
engaged.  They have a natural inquisitive nature to research, and if they have that 
tool that they’re interacting with in the classroom, which is something very 
socially norm for them at this age, then I think that helps to meet some learning 
gaps within the classroom. 
Elementary School Participant 18 described the kinds of technology-integrated activities 
that seemed to motivate his/her students most:  
Anytime that they can use that Smart Board, they love it!  It engages them, and I 
have other students who are waiting for their turn, I have those children who sit 
and watch because their turn is coming up soon.   
Study results also yielded specific recommendations for the district ITF program 
based on needs and weaknesses mentioned by participants during interview sessions.  If 
fulfilled, the recommendations could assist school-level ITFs in meeting the expectations 
of the North Carolina Department of Public Instruction’s expectations of the school-level 
ITF which include (1) planning and facilitating teaching and learning, (2) planning and 
facilitating information access and delivery, and (3) planning and facilitating program 
administration.  Those recommendations are as follows: 
1. ITF schedules should be designed to accommodate the daily schedules of 
teachers so that more 1:1 professional development can occur with consistent 
follow up. 
2. Consideration should be given for more equitable distribution of instructional 
technologies. 
3. A cohesive instructional design is needed for technology trainings so that 
professional development is content relevant to teachers. 
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While many responses indicating a positive experience in 1:1 training with the 
technology facilitator were found in interview data, some responses indicated a need for 
more of this kind of professional interaction.  The reason for this need appeared to be the 
result of scheduling incompatibilities between the classroom teachers and the school ITF.  
At the middle school, the ITF met with classroom teachers every other Wednesday during 
common planning times.  Exploratory (art, band, chorus, health/PE, STEM, and 
technology) teachers had a split planning shared with their lunch period; therefore their 
professional development sessions on Wednesdays were often cut short or cancelled 
altogether.  At the elementary school, the ITF was only available 2 days a week and could 
only be part of the grade-level meetings that were scheduled on those 2 days.  Other 
grade levels were unable to share a single common planning time with the ITF all year.  
Participant accounts from the elementary and middle school attribute the lack of adequate 
planning with the ITF to a lack of time.  When asked what the “perfect technology 
training would be for him/her,” Middle School Participant 22 responded, 
The facilitator coming into my classroom and seeing, because music is slightly 
different than the classroom teachers’ use of technology.  Coming into my 
classroom and observing my class and maybe offering ideas of how I could better 
integrate technology with my curriculum to help engage the students would be 
best. 
Middle School Participant 2 stated that he/she would like training sessions when he/she 
“had more time to think about it, and didn’t have the pressures of everything else” 
because he/she “would probably do a better job.”  When asked if there was anything the 
participant would like the researcher to know regarding his/her classroom technology 
practices, Elementary School Participant 17 responded with regard to a lack of time for 
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attending professional development sessions: 
Um, one of the reasons why I don’t think teachers get to workshops is because we 
just don’t have time.  A lot of them are offered at the end of a day, and our days 
have to be very long in the school system, and I think it’s really hard to pick 
ourselves up and learn a brand new thing like that at the end of a day, so I’m not 
sure how to fix that.  But I think that’s one of the reasons why we don’t attack 
more. 
Middle School Participant 10 reflected on being new to the district and discussed what 
he/she felt was needed in order to help increase technology effectiveness in his/her 
classroom: 
I want somebody right beside me to hold my hand.  Because it just gives you the 
confidence, when somebody else has already done it, and then you don’t feel so 
bad about it, so it’s probably what I need the most . . . just having spent my first 
year in the district . . . being able to have time to sit down one-on-one and say, 
“Here’s what I need.”  I think that would have helped me a lot this year. 
In addition, Middle School Participant 11 mentioned the overall lack of time as a barrier 
for technology integration in his/her classroom:   
I would like more time in order to look up all of the wonderful things we are 
introduced to in training.  The websites and programs that we’ve been shown.  
You know, with our teaching schedule we just don’t have the time. 
Perhaps additional time with the ITF would allow the extra time needed to help this 
teacher feel more capable of harnessing the benefits that newly introduced technologies 
have to offer.  The individualized professional development sessions were prioritized as 
one of the most needed aspects of the technology program at the study sites.  Research 
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supports that finding.  Studies indicate that teachers are more likely to integrate 
technology into their curriculum when they have knowledgeable technology support 
personnel who can give them instructional guidance and emotional support (Patter, 2009; 
Pearson, 1994; Persky, 1990).  It would be of benefit to the instructional technology 
program for administrators and district technology program leaders to advocate for 
scheduling that more equitably places ITFs in schools so they are accessible to more 
teachers more often.  Scheduling that allows for the curriculum specialist and ITF to have 
some common planning with every teacher at various times throughout the school year 
would increase the quality of the technological and pedagogical soundness of the 
professional development being offered.  One possible scheduling solution might be a 
rotating rather than fixed schedule for the ITF. 
 Another need mentioned in participant interviews from the elementary level was 
the lack of student devices needed for integrating the kinds of innovative strategies being 
explored during professional development sessions.  When referring to iPad use in the 
classroom, elementary school participants expressed that students got “excited” when 
they were able to incorporate the tablets into their learning.  Only having one or two 
iPads per class poses a major barrier to the implementation of more of those exciting 
learning opportunities.  While five iPads were mentioned as being available for check-out 
through the media center, the participants desired having more devices per student in 
their own classrooms.  At the middle school level, participant reflections were much 
more detailed when describing the way that technology allowed students to become 
creators of their own learning experiences.  A 1:1 model of student laptops helps middle 
school teachers provide those kinds of opportunities for students.  Middle School 
Participant 19 specifically mentioned how the 1:1 initiative at the school impacted daily 
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learning in his/her classroom: 
Well, of course at our school each student has their own laptop, and I also have a 
teacher laptop with a Smart Board, and it’s something that I’ve grown so 
accustomed to now, it’s just part of everyday life.  We use the Smart Board for 
almost every lesson, and of course their laptops, they’re constantly doing 
research, word processing, presentations, and things like that.   
While elementary teachers noted the availability of grade-level carts of mini computers 
that could be used at assigned times throughout the day, their preference remained with 
the tablets.  The U.S. Department of Education’s Educational Technology Plan (2010) 
agreed that providing the appropriate student devices is a key for improving classroom 
learning: 
Advances in technology and the learning sciences have made “on-the-fly” 
individualization of the curricula possible in practical, cost effective ways, and 
many of these technologies have built in supports, scaffolds, and challenges to 
help learners understand, navigate, and engage with the learning environment.  (p. 
9) 
Without availability to the right hardware, those “on-the-fly” experiences will fail to 
thrive.   
 The third and final recommendation for the instructional technology program is 
for district and school administrators to establish a vision of technology professional 
development that is instructionally sound and strongly rooted in classroom content.  ITFs 
and curriculum specialists could collaborate to provide those professional development 
sessions for teachers.  According to Earle (2002), the curriculum being implemented in 
our schools should be the “vehicle for technology integration” (p. 12) and that technology 
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should be “woven into the fabric of learning” (p. 12).  Cuban (1986) established that 
technology professional development should be the way teachers are taught how to make 
technology fit their curriculum and not the other way around.  This study’s findings also 
found that teachers desire to be taught technological strategies that have clear 
implications for their curriculum goals.  Participants of this study expressed a need for 
technology professional development to offer ideas that could be immediately 
implemented in the classroom.  Middle School Participant 21 expressed his concerns in 
this area: 
To me a perfect example for technology training would be (1) you go into the 
training session and when you leave you know exactly what the objective of the 
professional development was; (2) You have examples you are able to use in your 
classroom, and you of course have been fully trained and not partially trained on 
the objective or subject matter at hand; (3) You have of course, an instructional 
technology facilitator that is very interactive with teachers as far as helpfulness, 
answering questions about Weebly’s, wiki pages, document cameras, etc.  They 
also show you the new and fun filled interactions that of course are the most 
innovative ways to bring that into your curriculum; (4) You are able to take what 
you learned at the professional development and apply it into your curriculum 
very easily.  It is not a matter at hand that I’m looking for where I am going to 
integrate this.  Where is it going to slide in easily?  To me a very, very awesome 
professional development session in technology ends with you knowing where 
you’re going to be able to implement the things you were taught, and how easy it 
is going to be for you to do so.   
This participant and others desired for technology professional development to have clear 
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connections to their classroom curriculum.  Rand (2001) stated that “teachers need to 
learn ways to integrate technology into their regular lessons, activities, and assessments 
and see new possibilities rather than treating technology as an end in itself or an add-on” 
(p. __).  In order for this to happen, administrators need to lead the vision of technology 
integration in their schools.  When administrators “create and maintain an atmosphere 
that is conducive to open and honest communication among teachers technology 
integration will be more effective” (Berrett et al., 2012, p. 203).  Administrators should 
prioritize these kinds of training experiences for teachers so that they are ensured the kind 
of support they require to confidently and effectively teach with technology (Cakir, 2012, 
p. 275). 
 These strengths and needs were evidenced in the responses of participants who 
interviewed for this study.  The current instructional technology program has some 
definite strengths that already contribute to an increase in teacher technology efficacy and 
effective implementation of instructional technologies.  The recommendations, however, 
if followed, could yield much more positive results for the program by increasing teacher 
technology efficacy even more and encouraging an even greater effectiveness during 
integration.   
Suggestions for Future Research 
 The methods of this study analyzed the impact of the role of the school-level ITF 
in two schools.  There is a need to examine teacher technology efficacy in various 
schools within districts so comparisons of teacher efficacy in teachers with different ITFs 
can be made.  Districts should also attempt to measure teacher efficacy at the beginning 
and end of the school year to gauge the continued effectiveness of the services of the ITF.  
Additionally, this study only evaluated the results of the impact of a single ITF’s services 
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over the course of the treatment period.  It did not take into consideration past ITFs or 
previous technology professional development sessions that might have been a 
contributing factor to increased levels of technology efficacy.   
 Teacher technology efficacy was self-reported through the CTI (Wang et al., 
2004) survey.  Valuable comparisons could be made between teachers’ self-reported 
levels of technology efficacy and perceptions of school administrators on teachers’ levels 
of technology efficacy.  It would also be beneficial to evaluate the extent to which 
teachers’ perceptions of their own levels of technology efficacy is consistent with other 
indicators of technology efficacy such as student motivation and success during 
technology-based projects and frequent and effective use of innovative technology 
practices in their classrooms.  
 The role of school administration in fostering the development of teacher 
technology efficacy was not addressed by this study, but research indicates that strong 
administrative vision of technology integration in schools is the “single most important 
factor affecting the successful integration of technology” (Bryom & Bingham, 2001, p. 
4).  Therefore, in order to assess the impact of the school administrator on teacher 
technology efficacy, a similar study could be conducted to gain additional perspectives in 
efficacy.    
Additionally, there is a need to replicate this study in other environments such as 
urban area schools or rural high schools in order to gain a wider perspective of the 
findings.  Finally, a study comparing schools with a 1:1 initiative to schools where 
technology is less common might also show variations in the effect of the ITFs as their 
roles would differ according to the hardware available in the schools.  Comparisons could 
be made between the findings of this study and those of different environments.  
 145 
 
Conclusions based on additional findings could provide further evidence for the 
necessary practices of the school-level ITF.   
Summary Statement 
School technology leaders such as the ITF have a great deal of responsibility in 
helping make sure that teachers integrate technology effectively within their classrooms 
(Cakir, 2012).  Studies like this and others (Gulbahar, 2007; Kim & Hannafin, 2011; Liu, 
2013) have found that technology improves student learning when it is implemented in 
ways that enhance instruction.  For this reason, it is important for school-level technology 
facilitators to act as change agents to promote the successful implementation of 
technology.  According to the North Carolina Public Schools (2013), it is the role of the 
ITF to intentionally serve as a resource to classroom teachers (Patter, 2009).  This study 
was intended to contribute to a limited body of research regarding the impact the role of 
the school-level ITF had on teacher technology efficacy and is important since others 
“may not understand the full range of what technology professionals do or why 
technology facilitation and leadership is a critical component of school improvement” 
(Williamson & Reddish, 2009, p. 25). 
 
 146 
 
References 
Abbit, J. (2011). An investigation of the relationship between self-efficacy beliefs about 
technology integration and technological pedagogical content knowledge 
(TPACK) among preservice teachers. Journal of Digital Learning in Teacher 
Education, 27(4), 134-143. 
 
Albion, P. R. (1999). Self-efficacy beliefs as an indicator of teachers' preparedness for 
teaching with technology. Retrieved January 28, 2015, from 
http://www.usq.edu.au/users/albion/papers/site99/1345.html 
 
Albion, P., & Ertmer, P. A. (2002). Beyond the foundations: The role of vision and belief 
in teachers' preparation for integration of technology. TechTrends, 46(5), 34-38. 
Retrieved from http://www.usq.edu.au/users/albion/papers/site99/1345.html 
 
Allinder, R. (1994). The relationship between efficacy and the instructional practices of 
special education teachers and consultants. Teacher Education and Special 
Education, 17(2), 86-95. 
 
Almas, A., & Krumsvik, R. (2008). Teaching in technology-rich classrooms: Is there a 
gap between teachers' intentions and ICT practices? Research in Comparative and 
International Education, 3(2), 103-121. Retrieved January 5, 2015, from 
http://www.wwwords.co.uk/pdf/validate.asp?j=rcie&vol=3&issue=2&year=2008
&article=1_Almas_RCIE_3_2_web 
 
Al-Senaidi, S., Lin, L., & Poirot, J. (2009).  Barriers to adopting technology for teaching 
and learning in Oman.  Computers & Education, 53(3), 575-590. 
 
Anderson, R. E., & Dexter, S. (2005). School technology leadership: An empirical 
investigation of prevalence and effect. Educational Administration Quarterly, 
41(1), 49-82. 
 
Ash, S. B., Sun, F., & Sundin, R. (2002, November). How are Alabama's teachers 
integrating the international society for technology in education (ISTE) standards 
in the classroom: Measuring technology integration's impact--Roberts Middle 
School. Annual meeting of the Mid-South Educational Research Association, 
Chattanooga, TN. 
 
Bailey, G., & Lumley, L. (1997). Technology planning: A toolkit for administrators and 
school board members. Retrieved from 
http://netc.org/cdrom/toolkit/html/toolkit.htm 
 
Balanskat, A., & Blamire, R. (2007). ICT in schools: Trends, innovations and issues in 
2006-2007. European Schoolnet, 1. Retrieved from 
http://insight/eun.org/ww/en/pub/insight/misc/specialreports/ict_in_schools_.htm 
 
 147 
 
Ball, D. L. (1996). Teacher learning and the mathematics reforms: What we think we 
know and what we need to learn. Phi Delta Kappan, 77(7), 500-508. 
 
Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. 
Psychological Review, 84(2), 191-215. doi: : 10.1037/0033-295X.84.2.191 
 
Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 
Englewood Cliffs, NJ: Prentice-Hall. 
 
Bandura, A. (1989a). Human agency in social cognitive theory. American Psychologist,  
44(9), 1175-1184. 
 
Bandura, A. (1989b). Social cognitive theory. In R. Vasta (Ed.), Annuals of Child 
Development, Vol. 6. Six theories of child development. (pp. 1-60). Greenwich, 
CT: JAI Press. 
 
Bandura, A. (1991). Social cognitive theory of self-regulation. Organizational Behavior 
and Human Decision Processes, 50, 248-287. 
 
Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning. 
Educational Psychologist, 28, 117-148. Retrieved July 16, 2014, from 
http://www.centerforefficacyandresiliency.org/assets/docs/Perceived%20Self-
Efficacy%20in%20Cognitive%20Development%20and%20Functioning.pdf 
 
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: W.H. Freeman and 
Company. 
 
Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual Review of 
Psychology, 52, 1-56. Retrieved July 23, 2014, from www.chip.uconn.edu 
 
Bauer, J., & Kenton, J. (2005). Toward technology integration in the schools: Why it isn’t 
happening. Journal of Technology and Teacher Education, 13(4), 519-546. 
 
Baylor, A., & Ritchie, D. (2002). What factors facilitate teacher skill, teacher morale, and 
perceived student learning in technology-using classrooms? Computers and 
Education, 39, 395-414. 
 
Beacham, B. (1994). Making connections: Transforming ivory towers and little red 
school houses. In J. Willis, B. Robin, & D.A. Willis (Eds.), Technology and 
Teacher Education Annual 1994 (pg. 742-744). Charlottesville, VA: Association 
for Advancement of Computing in Education. 
 
Beasley, W., & Sutton, R. (1993). Integration of computers in schools: Three levels of 
teacher expertise. Journal on Computer in Teacher Education, 9(4), 11-15. 
 
 148 
 
Becta. British Educational Communications and Technology Agency (2003). What the 
research says about barriers to the use of ICT in learning. Retrieved 
www.becta.org.us/research 
 
Berman, P., McLaughlin, M., Bass, G., Pauly, E., & Zellman, G. (1977). Federal 
programs supporting educational change. (Vol. V11). Santa Monica, CA: RAND. 
 
Bernadowski, C., Perry, R., & Del Greco, R. (2013). Improving preservice teachers' self-
efficacy though service learning: Lessons learned. International Journal of 
Instruction, 6(2), 67-86. 
 
Berrett, B., Murphy, J., & Sullivan, J. (2012). Administrator insights and reflections: 
Technology integration in schools. The Qualitative Report, 17(1), 200-221. 
Retrieved from http://www.nova.edu/ssss/QR/QR17-1/berrett.pdf 
 
Booth, J. (2008). The influence of professional development in technology integration on 
teacher pedagogy and student engagement in fourth and fifth grade elementary 
classrooms in an urban elementary school in the northeast (Order No. 3315153). 
Available from ProQuest Dissertations & Theses Full Text: The Humanities and 
Social Sciences Collection. (230711652). Retrieved from http://ezproxy.gardner-
webb.edu/login?url=http://search.proquest.com/docview/230711652?accountid=1
1041 
 
Bradshaw, L. K. (2002). Technology for teaching and learning: Strategies for staff 
development and follow-up support. Journal of Technology and Teacher 
Education, 10(1), 131-150. 
 
Brinkerhoff, J. (2006). Effects of a long-duration, professional development academy on 
technology skills, computer self-efficacy, and technology integration beliefs and 
practices. International Society for Technology in Education, 39(1), 22-43. 
Retrieved from www.iste.org/jrte 
 
Brockmeier, L., Sermon, J., & Hope, W. (2005). Principals' relationship with computer 
technology. NASSP Bulletin, 89(643), 45-63. doi: 10.1177/019263650508964305 
 
Brod, C. (1984). Techno stress: The human cost of the computer revolution. Reading, 
MA: University of Michigan: Addison-Wesley. 
 
Bruner, J. S. (1977). The process of education. Cambridge, MA: Harvard University 
Press.   
 
Bull, P. (2009). Self-efficacy and technology integration: Perceptions of first year 
teaching fellows to technology integration in education. In I. Gibson, R. Weber, 
K. McFerrin, R. Calsen, & D. A. Willis (Eds.) Proceedings of the society for 
information & teacher education international conference. 
 
 149 
 
Butler, D., & Sellbom, M. (2002). Barriers to adopting technology for teaching and 
learning. Educause Quarterly, 2, 22-28. 
 
Byrom, E., & Bingham, M. (2001). Factors influencing the effective use of technology for 
teaching and learning: Lessons learned from the SEIR-TEC intensive site schools. 
(2nd ed.). Retrieved from http://www.seirtec.org/publications.html 
 
Cafolla, R., & Knee, R. (1995). Factors limiting technology integration in education: The 
leadership gap. Technology and Teacher Education Annual 1995 (pp. 556-559). 
 
Cakir, R. (2012). Technology integration and technology leadership in schools as 
learning organizations. TOJET: The Turkish Online Journal of Educational 
Technology, 11, 273-282. Retrieved August 3, 2014, from 
http://files.eric.ed.gov/fulltext/EJ989277.pdf 
 
Caprara, G. V., Barbaranelli, C., Steca, P., & Malone, P. S. (2006). Teachers' self-
efficacy beliefs as determinants of job satisfaction and students' academic 
achievement: A study at the school level. Journal of School Psychology, 44, 473-
490. doi: 10.1016/j.jsp.2006.09.001 
 
CAST. (2011). Universal design for learning guidelines version 2.0. Retrieved January 5, 
2015, from http://www.udlcenter.org/aboutudl/udlguidelines/downloads 
 
Cennamo, K. S., Ross, J. D., & Ertmer, P. A. (2010). Technology integration for 
meaningful classroom use: A standards-based approach. Belmont, CA: 
Wadsworth, Cengage Learning. 
 
Chen, C.-H. (2008). Why do teachers not practice what they believe regarding technology 
integration? The Journal of Educational Research, 102, 65-75. 
 
Chen, Y.-C., & Chen, Y.-C. (2008). Teachers characteristics and advanced technology 
proficiency. International Journal of Applied Educational Studies, 2, 49-61. 
 
Chou, C., Block, L., & Jesness, R. (2012). A case study of mobile learning pilot project 
in K-12 schools. Journal of Educational Technology Development and Exchange,  
5(2), 11-26. 
 
Christensen, R. (2002). Effects of technology integration education on the attitudes of 
teachers and students. Journal of Research on Technology in Education, 34(4), 
411-434. 
 
Cisco. (2009). Technology in schools: What the research says. Retrieved from 
http://www.cisco.com/web/strategy/docs/education/TechnologyinSchoolsReport.p
df 
 
Clark, K. (2006). Practices for the use of technology in high schools: A Delphi study. 
Journal of Technology and Teacher Education, 14(3), 481-499. 
 150 
 
Clausen, J. (2007). Beginning teachers’ technology use: First-year teacher development 
and the institutional context’s effect on new teachers’ instructional technology use 
with students. Journal of Research on Technology in Education, 39(3), 245-261. 
Retrieved from http://files.eric.ed.gov/fulltext/EJ768877.pdf 
 
Coffland, D. A., & Strickland, A. W. (2004). Factors related to teacher use of technology 
in secondary geometry instruction. The Journal of Computers in Mathematics and 
Science Teaching, 23(4), 347-365. 
 
Cohen, D. (1987). Educational technology, policy, and practice. Educational Evaluation 
and Policy Analysis, 9, 153-170. 
 
Cole, K., Simkins, M., & Penuel, W. R. (2002). Learning to teach with technology: 
Strategies for inservice professional development. Journal of Technology and 
Teacher Education, 10(3), 431-455. 
 
Compeau, D., & Higgins, C. (1995). Computer self-efficacy: Development of a measure 
and initial test. MIS Quarterly, June, 189-211. Retrieved from ProQuest. 
 
Cone, N. (2009). Community-based service-learning as a source of personal self-efficacy: 
preparing preservice elementary teachers to teach science for diversity. School 
Science and Mathematics, 109, 20-30. 
 
Creswell, J. (2014). Research design: Qualitative, quantitative, and mixed method 
approaches (4th ed.). Thousand Oaks, CA: Sage Publications. 
 
Cuban, L. (1986). Teachers and machines: The classroom use of technology since 1920. 
New York, NY: Teachers College Press. 
 
Cuban, L. (2001). Oversold and underused: Computers in the classroom. The President 
and Fellows of Harvard College. 
 
Dawson, C., & Rakes, G. C. (2003). The influence of principals' technology training on 
the integration of technology into schools. Journal of Research on Technology in 
Education, 36(1), 29-49. 
 
Dede, C. (2000). Emerging influences of information technology on school curriculum. 
Journal of Curriculum Studies, 32(2), 281-303. Retrieved January 5, 2015, from 
http://www.tandf.co.uk/journals/tf/00220272.html 
 
Duffield, J.A. (1997). Trials, tribulations, and minor successes: Integrating technology 
into a preservice preparation program. TechTrends, 42(4), 22-26. 
 
Earle, R. S. (2002). The integration of instructional technology into public education: 
Promises and challenges. Educational Technology, 42, 5-13. Retrieved August 3, 
2014, from http://isites.harvard.edu/fs/docs/icb.topic87187.files/Earle02.pdf 
 
 151 
 
Education First. (2013). North Carolina school report card. Retrieved from 
http://www.ncreportcards.org/src/distDetails.jsp?pYear=2012-
2013&pLEACode=970&pSchCode=308 
 
Ertmer, P. (1999). Addressing first and second order barriers to change: Strategies for 
technology integration. Educational Technology Research and Development, 
47(4), 47-61. 
 
Ertmer, P. (2005). Teacher pedagogical beliefs: The final frontier in our quest for 
technology integration? Educational Technology Research and Development, 
53(4), 25-39. 
 
Ertmer, P., & Ottenbreit-Leftwich, A. (2010). Teacher technology change: How 
knowledge, confidence, beliefs, and culture intersect. Journal of Research on 
Technology in Education, 42(3), 255-284. Retrieved from www.iste.org/jrte 
 
Esposito, M. (2013). An examination of secondary school teachers' technology 
integration recommended by ISTE's national educational technology standards 
for teachers and school principal support for teacher technology efforts (Order 
No. 3574115). Available from ProQuest Dissertations & Theses Full Text: The 
Humanities and Social Sciences Collection. (1448698033). Retrieved from 
http://ezproxy.gardner-
webb.edu/login?url=http://search.proquest.com/docview/1448698033?accountid=
11041 
 
Eteokleous, N. (2008). Evaluating computer technology integration in a centralized 
school system. Computers & Education, 51, 669-686. 
 
Farah, A. C. (2012). Factors influencing teachers' technology self-efficacy: A case 
study. (Order No. 3494891, Liberty University). ProQuest Dissertations and 
Theses, 213. Retrieved from 
http://search.proquest.com/docview/922578690?accountid=11041. (922578690) 
 
Fullan, M. (2001). The new meaning of educational change. New York: Teacher's 
College Press. 
 
Garet, M. S., Porter, A. C., Desimone, L., Birman, B. F., & Yoon, K. S. (2001). What 
makes professional development effective? Results from a national sample of 
teachers.  American Educational Research Journal, 38(4), 915-945. 
 
Gilbert, S., & Green, K. (1997). Moving information technology into the classroom.  In 
L. Enghagen (Ed.). Technology and Higher Education, 22-25. Washington, DC: 
National Education Association. 
 
Gimbert, B., & Cristol, D. (2004).  Teaching curriculum with technology: Enhancing 
children’s technological competence during early childhood.  Early Childhood 
Educational Journal, 31(3), 207-216. 
 152 
 
Gorder, L. M. (2008). A study of teacher perceptions of instructional technology 
integration in the classroom. Delta Pi Epsilon Journal, 50(2), 63-76. 
 
Gross, D., Truesdale, C., & Bielec, S. (2001). Backs to the wall: Supporting teacher 
professional development with technology. Educational Research and 
Evaluation, 7(2), 161-183. 
 
Gulbahar, Y. (2007). Technology planning: A roadmap to successful technology 
integration in schools. Computers & Education, 49, 943-956. 
 
Guskey, T. R. (1981). Measurement of responsibility teachers assume for academic 
successes and failures in the classroom. Journal of Teacher Education, 32, 44-51. 
 
Guskey, T. R. (1982). Differences in teachers' perceptions of personal control of positive 
versus negative student learning outcomes. Contemporary Educational 
Psychology, 7, 70-80. 
 
Guskey, T. R. (1987). Context variables that affect measures of teacher efficacy. Journal 
of Educational Research, 81(1), 41-47. 
 
Guskey, T. R. (1988). Teacher efficacy, self-concept, and attitudes toward the 
implementation of instructional innovation. Teaching & Teacher Education, 4, 
63-69. 
 
Guskey, T. R. (2000). Evaluating professional development. Thousand Oaks, CA: 
Corwin Press. 
 
Hall, G. E., & Hord, S. M. (2001). Implementing change: Patterns, principals, and 
potholes. Boston: Allyn and Bacon. 
 
Harris, J. B., & Hofer, M. J. (2011). Technological Pedagogical Content Knowledge 
(TPACK) in action: A descriptive study of secondary teachers’ curriculum-based, 
technology-related instructional planning. Journal of Research on Technology in 
Education, 43, 211-229. 
 
Hayes, D. (2006). Making all the flashy stuff work: The role of the principal in ICT 
integration. Cambridge Journal of Education, 36, 565-578. doi: 
10.1080/03057640601049256 
 
Hays, D. N. A. (2007). ICT and learning: Lessons from Australian classrooms. 
Computers & Education, 49(2), 385-395. 
 
Hermans, R., Tondeur, J., van Braak, J., & Valcke, M. (2008). The impact of primary 
school teachers’ educational beliefs on the classroom use of computers. 
Computers & Education, 51, 1499-1509. 
 
 153 
 
Hinson, J., LaPrairie, K., & Heroman, D. (2006). A failed effort to overcome tech 
barriers in a K-12 setting: What went wrong and why. International Journal of 
Technology in Teaching and Learning, 2(2), 148-158. 
 
Holbein, M. F., & Jackson, K. (1999). Study groups and electronic portfolios: A 
professional development school inservice project. Journal of Technology and 
Teacher Education, 7(3), 205-217. 
 
Holden, H., & Rada, R. (2011). Understanding the influence of perceived usability and 
technology self-efficacy on teachers‘ technology acceptance. Journal of Research 
on Technology in Education, 43(4), 343-368. Retrieved from ProQuest. 
 
Hope, W. C. (1997). Why technology has not realized its potential in schools. 
Educational Computing Research, 23(1), 5-14. 
 
Hoy, A. W. (2004). The educational psychology of teacher efficacy. Educational 
Psychology Review, 16, 153-176. 
 
Huwe, T. (2005). Running to stand still. Computers in Libraries, 25, 34-36. 
 
Inan, F. A., & Lowther, D. L. (2010). Laptops in the K-12 classrooms: exploring factors 
impacting instructional use. Computers & Education, 55(3), 937-944. 
 
ISTE. (2009). ISTE standards for administrators. Retrieved from 
http://www.iste.org/docs/pdfs/20-14_ISTE_Standards-A_PDF.pdf 
 
ISTE. (2014). ISTE standards for teachers. Retrieved from 
http://www.iste.org/docs/pdfs/20-14_ISTE_Standards-T_PDF.pdf 
 
Joyce, B., & Showers, B. (2002). Student achievement through professional 
development. In B. Joyce & B. Showers (Eds.), Designing training and peer 
coaching: Our need for learning. Alexandria, VA: Association for Supervision 
and Curriculum Development (ASCD). 
 
Kariuki, M., Franklin, T., & Duran, M. (2001). A technology partnership: Lessons 
learned by mentors. Journal of Technology and Teacher Education, 9(3), 407-
417. 
 
Kay, K., & Honey, M. (2006). Establishing the R&D agenda for the twenty-first century 
learning. New Directions for Youth Development, 2006(110), 63-80. 
 
Kellenberger, D. W. (1996). Preservice teachers' perceived computer self-efficacy. 
Journal of Research on Computing in Education, 29(2), 124. 
 
Kellenberger, D., & Hendricks, S. (2003). Predicting teachers’ computer use for own 
need: Teaching, and students’ learning. Paper presented at Hawaii International. 
 154 
 
Kelly, B., L., Nevile, D., Sloan, S., Fanou, R., Ellison, & Herrod, L. (2009). From web 
accessibility to web adaptability. Disability and Rehabilitation: Assistive 
Technology, 4(4), 212-226. 
 
Kelly, B. H., Petrie, D., Sloan, P., Lauke, S., Brown, S., Ball, S., & Seale, J. (2007). 
Accessibility 2.0: People, policies and processes. In Proceedings of the 2007 
International Cross-Disciplinary Conference on Web Accessibility (W4A), 138-
147. New York: ACM Press. 
 
Kim, M. C., & Hannafin, M. J. (2011). Scaffolding problem solving in technology-
enhanced learning environments (TELEs): Bridging research and theory with 
practice. Computers & Education, 56, 403-417. 
Knapp, L. (1996). Restructuring schools with technology. Boston: Allyn & Bacon. 
 
Knapp, M. (1997). Between systemic reforms and the mathematics and science 
classroom: The dynamics of innovation, implementation, and professional 
learning.  National Science Foundation, National Institute for Science Education 
(NISE) Publications. 
 
Kopcha, T. J. (2012). Teachers' perceptions of the barriers to technology integration and 
practices with technology under situated professional development. Computers & 
Education, 59, 1109-1121. Retrieved August 4, 2014, from 
www.elsevier.com/locate/compedu 
 
Kozma, R. B. (2003). Technology and classroom practices: An international study. 
Journal of Research on Technology in Education, 36, 1-14. 
 
Lambert, J., Gong, Y., & Cuper, P. (2008). Technology, transfer and teaching: The 
impact of a single technology course on preservice teachers‘ computer attitudes 
and ability. Journal of Technology and Teacher Education, 16(4), 385-410. 
Retrieved from ProQuest 
 
Lan, J. (2000). Leading teacher educators to a new paradigm: Observations on 
technology integration. AACTE Briefs, 21(10), 4-6. 
 
Lawless, K., & Pellegrino, J. (2007). Professional development in integrating technology 
into teaching and learning: Knowns, unknowns, and ways to pursue better 
questions and answers. Review of Educational Research, 77(4), 575-614. doi: 
10.3102.0034654307309921 
 
Leggett, W. P., & Persichitte, K.A. (1998). Blood, sweat, and TEARS: 50 years of 
technology implementation obstacles. TechTrends, 43(3), 33-36. 
 
Lemke, C., Coughlin, E., & Reifsneider, D. (2009).  Technology in schools: What the 
research says: An update. Culver City, CA: Commissioned by Cisco. 
 
 155 
 
Lewthwaite, S. (2011). Critical approaches to accessibility for technology‐enhanced 
learning. Learning, Media and Technology, 36(1), 85-89. Retrieved January 5, 
2015, from Taylor and Francis Group. 
 
Lim, C. P., & Khine, M. (2006). Managing teachers’ barriers to ICT integration in 
Singapore schools. Journal of Technology and Teacher Education, 14(1), 97-125. 
 
Littrell, A., Zagumny, M., & Zagumny, L. (2005). Contextual and psychological 
predictors of instructional technology use in rural classrooms. Educational 
Research Quarterly, 29(2), 37-47. Retrieved from ProQuest 
 
Liu, S.-H. (2013). Teacher professional development for technology integration in a 
primary school learning community. Technology, Pedagogy and Education, 
22(1), 37-54. 
 
Locke, E. A., & Latham, G. P. (1990). A theory of goal settings and task performance. 
Englewood Cliffs, NJ: Prentice-Hall. 
 
Lowther, D. L., Ross, S. M., Strahl, J. D., Inan, F. A., & Pollard, D. (2005). Freedom to 
learn program: Michigan 2004-05 evaluation report. Retrieved March 20, 2015, 
fromhttp://www.ftlwireless.org 
 
Loyd, B. H., & Gressard, C. P. (1986). Gender and amount of computer experience of 
teachers in staff development programs: Effects on computer attitudes and 
perceptions of usefulness of computers. Association for Educational Data Systems 
Journal, 19(4), 302-211. 
 
Lumley, D., & Bailey, G.D. (1993). Planning for technology: A guidebook for school 
administrators. New York: Scholastic. 
 
MacArthur, C. A., & Pilato, V. (1995). A technology partnership: Lessons learned by 
mentors. Journal of Research on Computing in Education, 28(1), 46-62. 
 
Maigo, C., & Mei-yan, L. (2010). The study of teachers' task values and self-efficacy on 
their commitment and effectiveness for technology-instruction integration. US-
China Education Review, 7(5), 1-37. 
 
Marcinkiewicz, H. (1994). Computers and teachers: Factors influencing computer use in 
the classroom. Journal of Research on Computing in Education, 26(2), 220-236. 
 
McCannon, M., & Crews, T. (2000).  Assessing the technology training needs of 
elementary school teachers.  Journal of Technology and Teacher Education, 8(2), 
111-121. 
 
McGhee, A., & Reynolds, P. (2007). Someday. New York: Atheneum Books for Young 
Readers. 
 
 156 
 
McLeod, S., Lehmann, C., & Sessums, C. D. (2012). Afterward. What school leaders 
need to know about digital technologies and social media. San Francisco, CA: 
Jossey-Bass. 
 
Miller, M. L. (2008). A mixed-methods study to identify aspects of technology leadership 
in elementary schools (Order No. 3302010). Available from ProQuest 
Dissertations & Theses Full Text: The Humanities and Social Sciences 
Collection. (304807171). Retrieved from http://ezproxy.gardner-
webb.edu/login?url=http://search.proquest.com/docview/304807171?accountid=1
1041 
 
Mishra, P., & Koehler, M. (2006). Technological pedagogical content knowledge: A 
framework for teacher knowledge. Teachers College Record, 108(6), 1017-1064. 
 
Mishra, P., & Koehler, M. (2008, March). Introducing technological pedagogical content 
knowledge. Paper presented at the Annual Meeting of the American Educational 
Research Association Annual meeting of the American Educational Research 
Association, New York. Retrieved from 
http://punya.educ.msu.edu/presentations/AERA2008/MishraKoehler_AERA2008.
pdf 
 
Moersch, C. (2002). Beyond hardware: Using existing technology to promote higher-
order thinking. Eugene, OR: ISTE. 
 
Moore, W., & Esselman, M. (1992). Teacher efficacy, empowerment, and a focused 
instructional climate: Does student achievement benefit? Paper presented at the 
annual meeting of the American Educational Research Association Annual 
meeting of the American Educational Research Association, San Francisco. 
 
Moore, W. P., & Esselman, M. (1994). Exploring the context of teacher efficacy: The 
role of achievement and climate.  Paper presented at the annual meeting of the 
American Educational Research Association, New Orleans. 
 
Moore-Hayes, C. (2011). Technology integration preparedness and its influence on 
teacher-efficacy. Canadian Journal of Learning and Technology, 37(3), 1-15. 
 
Moursund, D. (1989). Effective inservice for integrating computer-as-tool into the 
curriculum. Eugene, OR: International Society for Technology in Education. 
 
Mouza, C. (2009). Does research-based professional development make a difference? A 
longitudinal investigation of teacher learning in technology integration. Teachers 
College Record, 111(5), 1195-1241. 
 
Mueller, J., Wood, E., Willoughby, T., Ross, C., & Specht, J. (2008). Identifying 
discriminating variables between teachers who fully integrate computers and 
teachers with limited integration. Computers and Education, 51, 1017-1054. 
 
 157 
 
Muijs, R. D., & Rejnolds, D. (2001). Teachers' beliefs and behaviors: What really 
matters. Journal of Classroom Interaction, 37, 3-15. 
 
Mulqueen, W. E. (2001). Technology in the classroom: Lessons learned through 
professional development. Education, 122(2), 248-256. 
 
Mumtaz, S. (2010). Factors affecting teachers' use of information and communications 
technology: A review of the literature. Journal of Information Technology for 
Teacher Education, 9(3), 319-341. 
 
Nevile, L. (2005). Adaptability and accessibility: A new framework. Retrieved January 5, 
2015, from 
http://www.ozchi.org/proceedings/2005/proceedings/pdf/longs/OZCHI2005_lp21.
pdf 
 
No Child Left Behind Act of 2001, 20 U.S.C. 6301 et seq. (2002). 
 
Norris, C., Sullivan, T., Poirot, J., & Soloway, E. (2003). No access, no use, no impact: 
Snapshot surveys of educational technology in K-12. Journal of Research on 
Technology in Education, 36(1), 15-27. 
 
North Carolina Public Schools. (2013). North Carolina professional technology 
standards.  Retrieved from http://www.ncpublicschools.org/docs/effectiveness-
model/ncees/standards/prof-tech-facilitate-standards.pdf 
 
Orrill, C. H. (2001). Building technology-based, learner-centered classrooms: The 
evolution of a professional development framework. Educational Technology, 
Research and Development, 49(1), 15-34. 
 
Ottenbreit-Leftwich, A. T., Glazewski, K. D., Newby, T. J., & Ertmer, P. A. (2010). 
Teacher value beliefs associated with using technology: addressing professional 
and student needs. Computers & Education, 55(3), 1321-1335. 
 
Overbaugh, R., & Lu, R. (2008). The impact of a NCLB-EEBT funded professional 
development program on teacher self-efficacy and resultant implementation. 
Journal of Research on Technology in Education, 41, 43-61. 
 
Palak, D., & Walls, R. (2009). Teachers‘ beliefs and technology practices: A mixed 
methods approach. Journal of Research on Technology in Education, 41(4), 417- 
441. Retrieved from ProQuest. 
 
Park, S. H., & Ertmer, P. A. (2008). Examining barriers in technology-enhanced 
problem-based learning: using a performance support systems approach. British 
Journal of Educational Technology, 39(4), 631-643. 
 
 158 
 
Parsad, B., Lewis, L., & Farris, E. (2001). Teacher preparation and professional 
development: 2000 (National Center for Education Statistics Report No. NCES 
2001-088). Washington, DC: National Center for Education Statistics.   
 
Patter, R. C. (2009). Strategies to enhance the likelihood that teachers will integrate 
technology into their classrooms. (Master's thesis, Carlow University). Available 
from ERIC. (ED506841) 
 
Pearson, K. (1994). Empowering teachers for technology. The Computing Teacher, 22(1), 
70-71. 
 
Pelgrum, W. J. (2001). Obstacles to the integration of ICT in education: Results from a 
worldwide educational assessment. Computers and Education, 37, 163-178. 
Retrieved from www.elsevier.com/locate/compedu 
 
Persky, S. E. (1990). What contributes to teacher development in technology.  
Educational Technology, 30(4), 34-38. 
 
Pflaum, B. (2001). Technology planning and management: How is technology impacting 
student performance. School Planning and Management, 40(12), 41-43. Retrieved 
January 5, 2015, from ProQuest Central 
 
Puentedura, R. (2009). Transformation, technology, and education. Retrieved from 
http://hippasus.com/resources/tte 
 
Rakes, G. C., Fields, V. S., & Cox, K. E. (2006). The influence of teachers' technology 
use on instructional practices. Journal of Research on Technology in 
Education, 38(4), 409-242. 
 
Rand, M. (2001). The early childhood SMART program (Proposal for Dwight D. 
Eisenhower professional development program).  Jersey City, NJ: New Jersey 
City University. 
 
Rappolt-Schlichtmann, G., Daley, S. G., Lim, S., Lapinski, S., Robinson, K. H., & 
Johnson, M. (2013). Universal design for learning and elementary school science: 
Exploring the efficacy, use, and perceptions of a web-based science notebook. 
Journal of Educational Psychology, 105(4), 1210-1225. Retrieved January 5, 
2015, from EBSCO 
 
Raudenbush, S., Rowen, B., & Cheong, Y. (1992). Contextual effects on the self-
perceived efficacy of high school teachers. Sociology of Education, 65, 150-167. 
 
Robey, E. (1992). Opening the doors: Using technology to improve education for 
students with disabilities. Retrieved from http://www.worldcat.org/title/opening-
the-doors-using-technology-to-improve-education-for-students-with-
disabilities/oclc/747250825 
 
 159 
 
Roblyer M., & Doering A. (2010). Integrating educational technology into teaching. 
Chesapeake, VA: Pearson. 
 
Rogers, E. M. (2003). Diffusion of innovations. New York: Free Press. 
 
Ross, J. A. (1992). Teacher efficacy and the effect of coaching on student 
achievement. Canadian Journal of Education, 17(1), 51-65. Retrieved from ERIC 
 
Ross, J. A. (1994, June). Beliefs that make a difference: The origins and impacts of 
teacher efficacy. Paper presented at the Annual Meeting of the Canadian 
Association for Curriculum Studies Annual meeting of the Canadian association 
for curriculum studies, Alberta, Canada. Retrieved from ERIC 
 
Ross, J. A. (1998a). The antecedents and consequences of teacher efficacy. In J. Brophy 
(Ed.), Advances in research on teaching (Vol. 7, pp. 49-74). Greenwich, CT: JAI 
Press. 
 
Ross, J. A. (1998b). The impact of an in-service to promote cooperative learning on the 
stability of teacher efficacy. Teaching & Teacher Education, 10(4). 
   
Rotter, J. (1966). Generalized expectancies for internal versus external control of 
reinforcement. Psychological Monographs, 80(1), 1-28. 
 
Seale, J. (2006). E-learning and disability in higher education: Accessibility research and 
practice. Retrieved from Abingdon: Routledge. 
 
Seels, B. B., & Richey, R. C. (1994). Instructional technology: The definition and 
domains of the field.  Washington, DC: AECT. 
 
Serhan, D. (2007). School principals' attitudes towards the use of technology: United 
Arab Emirates technology workshop. The Turkish Online Journal of Educational 
Technology, 6(2). Retrieved from ERIC 
 
Shamburg, C. (2004). Conditions that inhibit the integration of technology for urban early 
childhood teachers. Information Technology in Childhood Education Annual, 
227-244. 
 
Sheingold, K., & Hadley, M. (1990). Accomplished teachers: Integrating computers into 
classroom practice. New York: Bank Street College of Education, Center for 
Technology in Education. 
 
Shell, D., Husman, J., Turner, J., Cliffel, D., Nath, I., & Sweany, N. (2005). The impact 
of computer supported collaborative learning communities on high school 
students’ knowledge building, strategic learning, and perceptions of the 
classroom. Journal of Educational Computing Research, 33(3), 327-349.    
 
 160 
 
Shelton, M., & Jones, M. (1996). Staff development that works! A tale of four t’s. 
NAASP Bulletin, 80(582), 99-105. 
 
Shulman, L. (1987). The wisdom of practice: Essays on teaching, learning, and learning 
to teach. In Knowledge and teaching: Foundations of the new reform (pp. 219-
248). San Francisco: Jossey-Bass. 
 
Skoretz, Y. M., & Childress, R. B. (2013). An evaluation of a school-based professional 
development program on teachers. Journal of Technology and Teacher 
Education, 21(4), 461-484. 
 
Smeets, E. (2005). Does ICT contribute to powerful learning environments in primary 
education? Computers and Education, 44, 343-355. 
 
Sparks, G. M. (1983). Synthesis of research on staff development for effective teaching. 
Educational Leadership, 41 (3), 65-72. 
 
Subramaniam, K. (2007). Teachers' mindsets and the integration of computer 
technology. British Journal of Educational Technology, 38(6), 1056-1071. 
 
Sugar, W., & Kester, D. (2007). Lessons learned from IMPACTing technology 
integration practices: Four IMPACT model case studies. Computers in the 
Schools, 24(1-2), 15-32. 
 
Swars, S., Smith, S., Smith, M., Hart, L. (2006). Elementary preservice teachers’ 
changing pedagogical and efficacy beliefs during a developmental teacher 
preparation program.  Proceedings of Psychology of Mathematics Education – 
North American Chapter, Yucatan, Mexico, 2006, 2: 548-555. 
 
Teo, T. (2009). Examining the relationship between student teachers’ self-efficacy beliefs 
and their intended uses of technology for teaching: A structural equation 
modeling approach. The Turkish Online Journal of Technology, 8(4), 7-16. 
Retrieved from Education Research Complete 
Tondeur, J., van Braak, J., & Valke, M. (2007). Towards a typology of computer use in 
primary education. Journal of Computer Assisted Learning, 23, 197-206. 
 
Tschannen-Moran, M., Woolfolk Hoy, A., & Hoy, W. K. (1998). Teacher efficacy: Its 
meaning and measure. Review of Educational Research, 68, 202-248. 
 
U.S. Department of Education. (2014). Improving basic programs operated by local 
educational agencies (Title 1, part a). Retrieved from 
http://www2.ed.gov/programs/titleiparta/index.html 
 
U.S. Department of Education, Office of Educational Technology. (2010). Transforming 
American education: Learning powered by technology (National Education 
Technology Plan 2010). Washington, DC: Author. Retrieved from 
http://www.ed.gov/sites/default/files/netp2010.pdf 
 161 
 
Valdez, G., McNabb, M., Foertsch, M., Anderson, M., Hawkes, M., & Raack, L. (2000). 
Computer-based technology and learning: Evolving uses and expectations. 
Retrieved from http://www.ncrel.org/tplan/cbtl/toc.htm 
 
Vannatta, R. A., & Fordham, N. (2004). Teacher dispositions as predictors of classroom 
technology use. Journal of Research on Technology in Education, 36(3), 252-271. 
 
Varol, K. (2014). The relationship between attitudes of prospective physical education 
teachers towards education technologies and computer self-efficacy beliefs. The 
Turkish Online Journal of Educational Technology, 13(2), 157-167. 
 
Viadero, D. (1997). A tool for learning: In technology counts. Education Week, 17(11), 
12-18. 
 
Wachira, P., & Keengwe, J. (2010). Technology integration barriers: Urban school 
mathematics teachers perspectives. Journal of Science Education and Technology, 
20(4), 49-65. 
 
Wahlstrom, K. L., & Louis, K. S. (2008). How teachers experience principal leadership: 
The roles of professional community, trust, efficacy, and shared responsibility.  
Education Administration Quarterly, 44(4), 458-495. doi: 
10.1177/0013161X08321502 
 
Wang, L., Ertmer, P., & Newby, T. (2004). Increasing preservice teachers’ self-efficacy 
beliefs for technology integration. Journal of Research on Technology in 
Education, 36(3), 231-250. Retrieved from ProQuest 
 
Warlick, D. (2012). Foreward. In S. McLeod & C. Lehman (Eds.), What school leaders 
need to know about digital technologies and social media (1 ed., p. x). San 
Francisco, CA: Jossey-Bass. 
 
Watson, G. (2006). Technology professional development: Long-term effects on teacher 
self-efficacy. Journal of Technology and Teacher Education, 14(1), 151-166. 
Wells, J. (2007). Key design factors in durable instructional technology professional 
development. Journal of Technology and Teacher Education, 15(1), 101-122. 
 
West, D. M., & Bleiberg, J. (2013). Education technology success stories. Retrieved 
January 5, 2015, from www.brookings.edu 
 
Williamson, J., & Reddish, T. (2009). ISTE’s technology facilitation and leadership 
standards.  Eugene, OR & Washington, DC: International Society for Technology 
in Education. 
 
Winne, P. H. (2006). How software technologies can improve research on learning and 
bolster school reform. Educational Psychologist, 41(1), 5-17. 
 
 162 
 
Woolfolk, A. E., & Hoy, W. K. (1990). Prospective teachers' sense of efficacy and beliefs 
about control. Journal of Educational Psychology, 82, 81-91. 
 
Wright, V., Marsh, G., & Miller, M. (1999). An historical analysis of instructional 
technology education. 1-21. Retrieved July 17, 2014, from ERIC. 
http://files.eric.ed.gov/fulltext/ED437899.pdf 
 
Yee, D. (2000). Images of school principals' information and communications technology 
leadership. Journal of Information Technology for Teacher Education, 9(3), 287-
302. doi: 10.1080/147593900002000097 
 
Zhao, J. (2010). School knowledge management framework and strategies: The new 
perspective on teacher professional development. Computers in Human Behavior, 
26, 168-175. 
 
Zhao, Y., Pugh, K., Sheldon, S., & Byers, J. (2002). Conditions for classroom technology 
innovations. Teachers College Record, 104(3), 482-515. 
 163 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix A 
 
CTI Teacher Survey 
 164 
 
 
 165 
 
 
  
 166 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix B 
 
CTI Survey Usage Permission 
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From: Ling Wang <XXXXXXXXXXXXX> 
Sent: Sunday, August 17, 2014 12:10 PM 
To: Karri Adams 
Subject: RE: CTI Survey Permission 
 
Dear Karri, 
 
Please feel free to use the survey in your study. 
 
Best of luck! 
 
Ling 
 
Ling Wang, Ph.D. 
 
Professor of Graduate School of Computer and Information Sciences 
 
Nova Southeastern University 
 
XXXXXXXXXXX 
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CTI Survey Modification Permission 
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Ling Wang <xxxxxxxxxxx> 
Mon 2/9/2015 12:21 PM 
To: 
Karri Adams; 
You forwarded this message on 2/10/2015 8:17 AM. 
Karri, 
 
Yes, it is ok to modify the survey so it better serves the purpose of your study.  
 
Good luck! 
 
Ling 
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Marty Hemric 
 
Jan 20 
 
 
 to me 
 
 
Hello Mrs. Adams 
 
I have an understanding of your research topic/intent and hereby grant approval for your research to 
be conducted in the XXXX County Schools. 
 
Good luck! 
 
Marty T. Hemric 
 
